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BOTANIC GARbEN; 


ADVERTISEMENT. 


T 

HE general defign of thd*following meets is to 
inlift Imagination under the banner of Science; and to 
lead her votaries from the loofer analogies, which dreft out 

the imagery of poetry, to the ftriifter, ones which form the 

• 

ratiocination of philofophy. While their particular defign 
is to induce the ingenious to cultivate the knowledge of 
Botany, by introducing them to the veftibule of that de¬ 
lightful foience, and recommending to their attention the 
immortal works of the celebrated Swedifh Naturalift, 
Linneus. 


In the firft Poem, or Economy of Vegetation, the phy- 
fiology of Plapts is delivered; and the operation of the 

Elements, as far as. they may be fuppofed to affedt the 

♦ % 

growth of Vegetables’. In the fecond Poem, or Loves of 

• # 

the Plants, the Sexual Syftem of Linneus is explained, 
with the remarkable properties of many particular plants. 
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APOLOGY. 

It may be proper here to apologize for many of the 
fubfequent conjectures on fome articles of natural philofophy, as 
not being fupported by accurate inveftigation or conclufive experi¬ 
ments. Extravagant theories however in thofe parts of philofophy, 
where our knowl^ge is yet imperfeCf, are not without their ufe; 
as they enepurage the execution of laborious experiments, or the 
inveftigation of ingenious deductions, to confirm or refute them. 
And jfince natural objeCts are allied to each other by many affinities, 
every kind of theoretic diftribution of them adds to our knowledge 
by developing fome of their analogies. 

The Roficrucian doCtrine of Gnomes, Sylphs, Nymphs, and 
Salamanders, was thought to afford a proper machinery for a 
Botanic poem; as it is probable, that they were originally the 
names of hieroglyphic figures reprefen ting the elements. 

Many of the .important operations of Nature .were fliadowed or 
allegorized in the heathen mythology, as the firft Cupid fpringing 
from the Egg«of Night, the marriage of Cupid apd Pfyche, the Rape 
of Proferjfine, the? Congrefs of Jupiter^and Juno, Death and Refuf- 
citation of AdonisJ' &c. many of which are ingenioufly explained in 
the works of Bacon, Vol. V, p. 47. 4th Edit. London, 1778. The 
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Egyptians were pofTefied of many difcoveries in phllofophy and che- 
miftry before the invention of letters; thefe were then expreiled in 
hieroglyphic paintings of men and animals; which after the dif- 
' covery of the alphabet were deferibed and animated by the poets, 
and became firft the deities of Egypt, and afterwards of Greece and 
Rome. Allufions to thofe fables were therefore thought proper orna¬ 
ments to a philofophical poem, and are occafionally introduced 
either as reprefented by the poets, or prefenred on* the numerous 
gems and medallions of antiquity. 



THE AUTHOR 


or THE 

POEM ON THE LOVES OF THE PLANTS. 

BY THE REV. W. B. STEPHENS. 


o FT tho’ thy genius, D-! amply fraught 

With native wealth, explore new worlds of mind; 
Whence the bright ores of drofslefs wifdom brought, 

Stampt by the Mule’s hand, enrich mankind; 

« 

Tho’ willing Natui^ to thy curious eye. 
Involved in night, her mazy depths betray; 

Till at their fource thy piercing fearch delcry 
The ftreams, tha,t bathe with Life our mortal clay; 

• , 

Tho\ boldly foaring^in fublimer mood 
Through tmcklefs Ikie* on metaphylic ’wings. 

Thou dareft to fcarf the approachlefs Caufe of Good, 
And weigh with fteadfafl: hand the Sum of Things; 

b 
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Yet wilt thoii, charm’d amid his whifpei'ing bowers, 
Oft with lone Hep by glittering Derwent ftray, 

Mark his green foliage, count his mulky flowers, 

That blufh oj: tremble*to the riling ray^ 

While Fancv, feated in her rock-roof’d dell*, 
Liftening the fecrets of the vernal grove, 

Breathes fweetefl: ftrains to thy fymphonious fliell. 

And gives new echoes to the throne of Love. 

Reptoriy Nov. 28, 1788. 
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ylrgument of the Firji Canto. 


T^HE Genius of the place invites the Goddefs of Bo¬ 
tany. I. She defcends, is received by Spring, and the Elements, 59, 
AddrelTes the Nymphs' of Fire, Star-light Night feen in the Camera 
Obfcura, 81. . 1 . Love created the Univerfe. Chaos explodes. All 
the Stars revolve. God. 97. II. Shooting Stars. Lightning. 
Rainbow. Colours of the Morning and Evening Skies. Exterior 
Atmofphere of inflammable Air. Twilight. Fire-balls. Aurora 
Borealis. Planets. Comets. Fixed Stars. Sun*s Orb, 115. 
III. I. Fires at the Earth’s Centre. Animal Incubation, 137. 2. 

Volcanic Mountains. Venus viflts the Cyclops, 149. IV. Heat 
confined on the Earth by the Air. Phofphoric lights in the Even¬ 
ing. Bolognian Stone. Calcined Shells. Memnon’s Harp, 173. 
Ignis fatuus. Luminous "Flowers. Glow-worm. Fire-fly. Lu¬ 
minous Sea-infe6ls. Ele6lric Eel. Eagle armed with Lightning, 
189. V. Difcovery of Fire. Medufa, 209. 2. The chemical 

Properties of Fire.. Phofpfiorus. Lady in Love, 223. 3. Gun¬ 
powder, 237. Vl; Steam-engine applied to Pumps, Bellows, 
Water-engines, Corn-itiills, Coining, Barges, Waggons, Flying- 
chariots, 253'. • Labours ofi Hercules. AJjyla and Calpe, 297.’**"’ VII. 

1. Electric Machine. •Hefperian Dragon. Ele< 5 tric kift. Halo 
round the heads of Saints. Ele<Slric Shock. Fairy-rings, 335. 

2. Death of Profeflbr Richman, 371. 3. Franklin draws Lightning 
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from the Clouds, , Cupid foatches the Thunder-bolt from Jupiter, 
383. VIII. Phofphoric Acid and Vital Heat produced in the Blood. 
The great Egg of Night, 399. IX. Weftern Wind unfettered. 
Naiad releafed. Froft affailed. Whale attacked, 421. X. Buds 
and Flowers expanded by "Warmth, Elediricity, and Light. Draw¬ 
ings with colourlefs fympathetic Inks; which appear when warmed 
by the Fire, 457. XI. Sirius. Jupiter and Semele, Northern 
Conftellations. Ice-iflands navigated into the Tropic Seas. Rainy 
Monfoons, 497. XII. Points eredted to procure Rain. Elijah on 
Mount-Carmel, 547. Departure of the Nymphs of Fire like fparks 
from artificial Fireworks, 585. • 



THE 

ECONOMY OF VEGETATION. 



CANTO I. 


“ Stay YOUR RUDE steps! whofcthrobbingbrcaftsinfold 
rhe legion-fiends of Glory, or of Gold! 

S pay I whofe falfe Hps feducElive fimpers part. 

While Cunning jieftles in the hadot-heait!— 

• • 

For you no DrJ'^atds drefs the rofeate bower, 5 

For you no Nymphs their fparkling vaies pour; 


Part I. 


B 




r = 3 


Unmark’d by yovi, light Graces fwim the green, 

And hovering Cnpids aim their ftiafts, unieen. 

“ But Thou ! whofe mind the well-attemper’d ray 
Of Tafle and Virtue Tights with purer day; to 

Whole finer lenle each loft vibration owns 
With Iweet refponfive fympathy of tones ; 

So the fair flower expaiids i€i lucid form 

To meet the fun, and fhuts it to the llorm ;—- 

For thee my borders nurfe the fragrant wreath, 15 

My fountains murmur, and my zephyrs breathe; 

Slow Hides the painted fnail, the gilded fly 
Smooths his fine down, to charm thy curious eye; 

On twinkling fins my pearly nations play. 

Or win with linuous train their tracklefs way; 20 

My plumy pairs in gay embroidery drefs’d 
Form with ingenious bill the penfik: nel}:, 


So the fair fir,iv.:r, 1. 13. It feems to have been the original defign of’iie phiiofophy 
Epicums to render the mind exquifitcly fenfible to agreeable fenfatk.ns, and equally 
infenAble to difagrecabic ones. 2 
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To Love’s fweet notes attune the Kftcning dell, 

And Echo founds her foft lymphonious ftielL 

3 

“ And, if with Thee Ibme haplefs Maid fbould ftray, 
Difafterous Love companion of her way, 26 

Oh, lead her timid fteps to yonder glade, 

Whofe arching cliiFs depending alders fhade; 

• • 

There, as meek Evening wakes her temperate breeze. 
And moon-beams glimmer through the trembling trees. 
The rills, that gurgle round, lhall Ibothe her ear, 3 1 
The weeping rocks fhall number tear for tear ; 

There as fad Philomel, alike forlorn. 

Sings to the Night from, her accuftomed thorn; 

While at fweet intervals each falling note 35 

Sighs in the gale, and whifpers round the grot; 


Dijaflfrous Love. I. 26. 'J'he feerfery is taken firoirp a botanic garden about a mile 
h orn Lichfield, wlfere a cold batlt was crewed by Sir John Floyer. There is a grotto 
furrounded by proje£ling roclfs, from the edges of which trickles a perpetual fliower of 
water i and it is here reprefented as adapted to love-fcenes, as being thence a proper re- 
fidence for the modem goddefs of Botany, and the eafier to introduce the next poem on 
tlie Loves of the Plants according to the fyftem of Linneus. 

B 2 
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The fifter-woe lhall calm her aching breaft, 

c 

And fofter flumbers fteal her cares to reft.— 

“ Winds of the North ! reflrain your icy gales, 

Nor chill the bofom of thefe happy vales! 40 

< 

Hence in daik heaps, ye gathering Clouds, revolve! 
Difperfe, ye Lightnings! and, ye Mifts, diffolve! 

—^Hither, emerging from yon orient ikies. 

Botanic Goddess ! bend thy radiant eyes; 

O’er thefe foft fcenes afliime thy gentle reign, 45 

Pomona, Ceres, Flora in thy train ; 

O’er the ftill dawn thy placid fmile effufe. 

And with thy lilver iandals print the dews; 

In noon’s bright blaze thy vermil veft unfold, 

And wave thy emerald banner ftar’d wkh gold.” 50 

. < 

Thus fpoke the‘GENius, as*He ftept al^ng, 

And bade thefe lawns to Peace and Truth belong; 

Down the ftcep flopes He led with modeft ildll 
The willing pathway, and the truant rill, , 
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Stretch’d o’er the marlhy vale yon willowy mound, 55 
Where fliines the lake amid the tufted ground, 

Railed the young woodland, fmooth’d the wavy green, 
And gave to Beauty all the quiet fcene.— 


She comes!—the Goddess !—through the whilpering air. 
Bright as the mom, defcends her blulhing car; 60 

Each circling wheel a wreat^j of flowers intwines,- 
And gem’dVith flowers the lilken hamefs Qiines; 

The golden bits with flowery ftuds are deck’d. 

And knots of flowers the crimfon reins connect.— 

And now on earth the lilver axle rings, 65 

And the (hell links upon its llender Iprings; 

Light from her airy leat the Goddefs bounds, 

And fteps celeftial prefs the panlied grounds. 


Fair Spring advancing calls her feather’dd quire, 
And tunes to fofter notes her laughing lyre; 

Bids her gay hours on purple pinions move. 

And arms her Zephyrs with the lhafts of Love, 


70 
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Pleafed Gnomes, afcending from their earthy beds, 

•• 

Play round her graceful fbotfteps, as flie treads ; 

Gay Sylphs attendant beat the fragrant air 75 

On winnowing wings, and waft her golden hair ; 

Blue Nymphs emerging leave their fparkling ftreams, 

And Fiery Forms alight from orient beams; 

Mufk’d in the rofe’s lap frefh dews they fhed, 

Or breathe celeftial luftres rppnd her head, 80 


Firft the fine Forms her dulcet voice requires. 

Which bathe or bafk in elemental fires; 

From each bright gem of Day’s refulgent car. 

From the pale fphere of every twinkling ftar. 

From each nice pore of ocean, earth, and air, 85 

With eye of flame the fparkling hofts repair. 


Pleafed Games. , 1 . 73. The Roficruclan doffcrine of Gnomes, Sylphs, Nymphs, 
and Salamanders proper machinery for a phHofophic poem; as it is probable 

that they were originally the names of hieroglyphic fibres of |he Elemejnts, or of Genii 
prefiding over their operations. The Faries of more modWn days feem to have been de¬ 
rived from them, r.nd to have inherited their powers. The Gnomes and Sylphs, as 
being more nearly allied to modern Fairies are reprefented as either male or female, which 
difting^ifoes the latter from the Aurae of the Latin Poets, which wct^ oaiJy female; 
exc^t tlie winds,* as Zephyrus and Aufter, may be fi^ppofed to lave been their 
hufoands. * 
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Mix their gay hues, in changeful circles play, 

Like motes, that tenant the meridian ray.— 

So the clear Lens colle<Sts with magic-power 

The coundefs glories of the midnight hour j 90 

Stars after ftars with quivering luftre fall. 

And twinkling glide along the whiten’d wall.— 

Pleafed, as they pafs, flie counts the glittering bands, 

I, 

And ftills their murmur with^ her wifving hands 5 
Each liflening tribe with fond expectance burns, 95 

And now to thefe, and now to thofe, £he turns. 

I. ‘‘ Nymphs of primeval Fire! your veftal train 
Hung with gold-trefles o’er the vaft inane, 


Nymphs of primeval fire. 1 . 97. The fluid matter of heat is perhaps the mofl exten- 
flve element in nature; all. other bodies are immerfed in it, and are preferved in their 
prefent ftatc of folidity or fluidity by the attraaiori of their particles to the matter of 
heat. Since all known bodies are c^t^nuSfible into lels /pace by depriving • them of /bme 
poition of their heat, and qs there is no part of nature totally deprived #f heat^ there is 
reafon to believe that^the parities of ^dies do not touch, but are held towards each 
other by their felf-attrSaion, pd re<§de from each other by their attraaion to the mafs 
of heat which furrounds them f and thus exifl m *1 equUibrium between thefe two 
powers. If more of the matter of heat be applied to them, they recede further from 
each other, and become fluid} if ftill more be applied, they take an aerial form, and 
are termed Ga/Tes by the modern chemifts. Thus when water is heatedf to a certain 
degree, it would inflantly alflime the form of fteaga, but for the preflure of the armo- 
fphere, which pr^ents this change from taking place fo eafllyj the fame is true of 
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Pierced with your filver fliafts the throne of Night, 

O 

And charm’d young Nature’s opening eyes with light; lOO 
When Love Divine, with brooding wings unfurl’d, 
Call’d from the rude abyfs the living world. 


quickfilver, diamonds, and of perhaps all other bodies in Nature; they would firft 
become fluid, and then aeriform by appropriated degrees of heat. On the contrary, 
this elaftic matter of heat, termed Calorique in tlie new nomenclature of the French 

Academicians, is liable to become confolidated itfelf in its combinations with fome 

<> 

bodies, as perhaps in nitre, and probably,in combuftible bodies as fulphur a,>d char¬ 
coal. See note on 1 . 232, of this Canto. Modern philofophers have not yet been able 
to decide whether light and heat be different fluids, or modifications of the fame fluid, 
as they have many properties in common. See note on 1 . 468 of this Canto. 

When Love Divine. I. loi. From having obferved the gradual evolution of the 
young animal or plant from its egg or feed; and afterwards its fucceflive advances to 
its more perfect ftate, or maturity; philofophers of all ages feem to have imagined, 
that the great world itfelf had likewife its infancy and its gradual progrefs to maturity; 
this feems to have given origin to the very antient and fublime allegory of Eros, or 
Divine Love, producing the world from the egg of Night, as it floated in Chaos. See 
1. 419. of this Canto. 

The external crufl of the earth, as far as it has been expofed to our view in mines or 
mountains, countenances this opinion ; fince thefe have e\ddently for the moft part had 
their origin from the fhells of fifties, the decompofition of vegetables, and the recrements 
of other animal materials, and muft therefore have been formed progreffively from fmall 
beginnings. There arc likewife fome apparently ufelefs or incomplete appendages to 
plants and animals, which feem to fliew they have gradually undergone changes from 
their original flrate; fuch as the ftamens without aVithers, and flyles without ftigmas of 
feverai plants, as mentione 4 in the note on Curcuma, Vol. 11 . of this work. Such as 
the haltereS, or rudiments of wings of fome two-winged infedls; ^and the paps of male 
animals; thus fwinc have four tofis, but two of them* are imperfecHy formed, and not 
long enough for ufe. The allantoide in fome animals feems to ha\^. become extinJl; in 
others b above tenfold the fixe, which would feem neceflary for its purpofe. Buflbn du 
Cochon. 1 '. 6. p. 257. Perhaps all the fuppofed monftrous b' ths of Nature are re¬ 
mains of their habits of produ«Slion in their former lefs pcrfc«St ftate, or attempts towards 
greater perfection. 
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“—Let there be light !” proclaim’d the Almighty Lord, 
Aftonifli’d Chaos heard the potent word •y — 

Through all his realms the kindling .Ether runs, 105 
And the mafs ftarts into a million liins; 

Earths round each fun with quick explofions burft, 

And fecond planets iffue from the firft; 


Through all his realms. 1 . i<J5. Mr. Herfcliel has eiven a very fublime and curious 
account of the conftru£l:ion of the heavens,with his dilcovery of fome tliouiand nebula:, 
or clouds of ftars; many of wliich are much larger coUeftions of ftars, than all thofe 
put together, which are vifible to our naked eyes, added to thofe which form tlie galaxy, 
or milky zone, which furrounds us. He pbfervcs that in the vicinity of thefe clufters of 
ftars there are proportionally fewer ftars than in other parts of the heavens i and hence he 
concludes, that they have attra£i:ed each other, on the luppolition that inftnite fpace was 
at firft equally fprinkled with them; as if it had at the beginning been filled with a ftuid 
mafs, which had coagulated. Mr. Herfchel has further ftlewn, that the whole fidereal 
fyftem is gradually moving round fome centre, which may be an opake mafs of matter, 
Philof. Tranf. V. LXXIV. If all thefe Suns are moving round fome great central body ; 
they muft have had a projeftile force, as w^ell as a centripetal one; and may thence be 
fuppofed to have emerged or been pr^edted from the material, where they were produced. 
We can have no idea of a natural power, which could prqjedt a Sun out of Chaos, ex¬ 
cept by comparing it to the explofions or earthquakes owing^ to the fudden evolution of 
aqueous or of other more elaftic vapours; of the power of which under immeafurable 
degrees of heat, and coraprelfion, we are yet ignorant. 

It may be objedled, that if the ftars had been projeifted ftom a Chaos by explofions, 
that they muft have returned again into it fimm the known laws of gravitation; this how¬ 
ever would not happen, if the wHbte of Chao^ like grains of gunpowder, was exploded 
at the fame time, and ditperfed through infinite fpace at or in quick fiicceftion, in 
every poffible dire<ftk>n. ThI? fiun# objadlion may be ftated againft the poflibility qf the 
planets having been tlirowrf fi»m the fun 1:^ o^piofions ; and the fccondary planets fifOm 
the primary ones; which will be fpoken of more at large in the fecond Canto, but if the 
planets are fuppofed to have been pro]e(^:ed fiom their ftm^ and the focoiidary from the 


Part I. 


C 
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Bend, as they journey with projedile force, 

In bright elliples their reludant courfe; no 

Orbs wheel in orbs, .round centres centres roll, 

And form, felf-balanced, one revolving Whole, 

—Onward they move amid their bright abode, 

Space without bound, the bosom of their God ! 


IL “ Ethereal Powers ! you chafe the fliooting <lLars, 

( 

Or yoke the vollied Ughtenings to your cars, ii6 

Cling round the aerial bow with prilins bright, 

> 

And pleafed untwift the fevenfold threads of light; 


ptintiaty oneS) ftt the beginning of their courfe j they might be fo influenced or diverted 
by the attra^ions of the funs, or fun, in their vicLiity, as to prevent their tendency to 
return into the body, from which they were proje^red. 

If ihefe hmumerabk and immenfr funs thus riling out of Chaos are fuppofed to have 
thrown out thehr attendant planets by new explofiom, as they afeended; and thofe their 
refpedive fatdlites, flUing in a moment the immenflty of f^ace with light and motion, a 
grander idea cannot be conceived by the mind of irian. 

G6«j/S' I tis. The meteors Call^ (hooting ftars, the lightening, the 

tainbow, and tjhe clon^ are ph^^nomtna of the fower re^^ons of die atmofphere. The 
twilit, the meteors caH’d or Hying dragons, and the nofthem lights, inhabit 

CUng rmui tk orriW letv. 1117. Sie ad^iomd notes, No. U 



120 


[ ** ] 

Eve’s filken couch with gorgeous tints adotn, 

And fire the arrowy throne of rifing Mom. 

—Or, plum’d with flame, in gay battalion’s Ipring 
To brighter regions borne on broader wing; 

Where lighter gafes, dreumfufed on high. 

Form the vafl: concave of exterior iky; 


Eve*s filken couch. 1. 119. See additi(mal i^tes> No. UL 

JVherc lighter gafit. 1. 123. Mr. CavendiAi has ihewO} that the gas called inflam¬ 
mable air, is at leafl; ten times lighter than exmmam airj Mr. Lavoifler contends, that it 
is one of the component parts of water, and is by him called hjrdrogene. It is fuppoied to 
afford their principal nourifliment to vegetaU^ and thence to animals, and isporpetusdly 
rifing from their decompofltion j this fource of it in hot climates, and in fummer months, 
is fo great as to exceed effimatiem. Now if this light ga$ paflGes through the atmoiphart, 
without combining with it, it muff compofe another atmoQihere over the aerial one ^ 
which muff expand, when the preffure above it is thus taken awa)S to incrniceivable 
tenuity. 

If tliis fupematural gafleous atmofphere floats upon the aerial one> like ether upcm 
water, what muff happen? i.*it will hpw from the line, where it will be produced in the 
greateft quantities, and beomne much accumulated ovor the poles of the earth} 3» the 
common air, or lower Ifratum of the atmo%bere, will be much thinner over the poles 
than at the Une; becaufr if a g^ds gldbe be flU with oil and water, and whaled upon its 
axis, the centrifugal power will carry the heavier fluid to the diouixifrrene% and the lighter 
will in confequence be fbuhd*round the aads. 3. ThonB may be a plaee at ffmie certain 
latitude between the poles and'the Hne on each flde the e<)|Ua!ior, where the inflammable 
iupematant atmo^hem may end^ bwing to the greater-eiaibriflijgal fr>ree of the heavi^ 
aerial atmofphere. 4. BiStween the tsrmmatimi of ^ and tlH»*b^ianing of the 

gafleous atmofphere, she drs yflU oqpaflmially be bitemMxed^ imd thus become inflijOi* 
mable by the ele£kric fpidc; ah/Qfe circumflanoes wilt alM in eaplihuiig the fdienomihm 
of fire.»balls, northern lights, and of fome vai^ble winds, and long contkuw^ laitB. 

Since the above note was firft written, Mr. Vdhii I am informed Iws applied the frip- 
pofition of a fupematant atmofphere of ififlammabk wr, to explain fome phenomena in 

Ci 
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With airy lens "the fcatter d rays afl&ult, 125 

And bend the twilight round the dulky vault; 

Ride, with broad eye and fcintillating hair, 

The rapid Fire-ball through the midnight air; 

Dart from the North on pale eledxic ftreams, 

i. 

Fringing Night’s fable robe with tranfient beams. 130 

r 

—^Or rein the Planets in their Iwift careers, 

Gilding with borrow’d light -their twinkling fphercs; 
Alarm with com^t-blaze the fapphire plain. 

The wan ftars glimmering through its filver train ; 


meteorology. And Mr. Lavoifier lias announced hk defign to write on this fubje<a. 
Traite de Chimi^ Tom. I. lam hjppy to find thefe opinions fupported by fuch refped- 
able authority, 

n 

jfttd bend the twilight L ia6. The crepufcular atmofpherey or the region where the 
light of the fun ceafes to be refra£^cd to uS) is eftimated by philofophers to be between 
40 and 50 miles high, at which time the fun is about i8 degrees below the horizon j and 
the rarity of the air is fuppofed to be irom 4,000 to 10,000 times greater than at the fur- 
face of the earth. Cotes’s Hydroft. p. 123. The duration of twilight differs in different 
feafbns and in different latitudes; in England the fhortefl twilight is about the beginning 
of 0 <£l:ol^ and of March; in more northern latitudes, where the fun never finks more 
than 18 d^ees,* below the horizon, the twilight continued the whole night. The 
time of its duratipa may alfo 4 ; occa<k>n|lly affe6fe4by varying height of the atmo- 
fphere. A number of obfinrations oh th^ duration of tw^ight in diffei ent latitudes might 
affo^ eonfiderable infonmtioh concerning tlie aerial ftrata in the higher regions of the 
mij^t affift in determiiiing whether an exterior atmolphere of inflam- 
hfibfe gas, 0^ Hydrogmc, exifts over th| aerial onc- 

Alarm with Cmet-hkze. 1. 133. Seje additional notes, No. IV. 
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Gem the bright Zodiac, ftud the glowing,pole, 135 

Or give the Sun’s phlogiftic orb to roll, 

III. Nymphs I your fine forms with fteps impaflive 
mock 

Earth’s vaulted roofs of adamantine rock; 

Round her ftill centre tread the burning foil. 

And watch the billowy Lavas? as they boil; 140 

* 

Where, in bafaltic caves imprifon’d deep, 

Reluctant fires in dread fiifpenfion fleep; 

Or fphere on fphere in widening waves expand. 

And glad with genial warmth the incumbent land. 

So when the Mother-bird feledrs their food 145 

With curious bill, and feeds her callow brood; 


IHie pblagtjik orb* I. 154. See aclditional n^te% No. V* 

• « 

Round the Jitll c^tre. 1 . i<g9. M^ny pliilofophers believed that the central jpartb 
of the earth confift of a fliiid mats of burning lava, which they have called a rubtma> 
neous fun i and have fuppofedy that it contributes to the pfodu«!^on of metals% and to 
the growth of vegetables. See additional notes* No. VI. 


Or Jpbere on fphere. L 143, See additional notes, No. VIL 
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Warmth from her tender heart eternal ipmgs, 

And pleafed fhe clafps them with extended wings. 

‘‘ You from deep canldr<ms and unmeafiired caves 
Blow flaming airs, or pour vitrefcent waves; 150 

O’er Alining oceans ray volcanic light, 

Or hurl innocuous embers to the night.-~ 

While with loud fliouts to Etna Heccla calls, 

A ^ 

« 

And Andes anfwers from his beacon’d walls; 


Hurl innocuous emhers. 1. 152, The immediate caufc of volcanic eruptions is believed 
to be owing to the water of the iea, or from lakes, or inundations, finding itfelf a pafiage 
into the fubterrancous fires, which may lie at great depths. This mufl: firfi: produce by 
its coldnefs a condenfation of the vapour there exUling, or a vacuum, and thus occafion 
parts of the earth’s cruft or Ihell to be forced down by the prcffiin; of the incumbent ac- 
mofphere. Afterwards the water being fuddenly raifca into fleam produces all, the explofivc 
effe^s of earthquakes. And by new acceffions of water during 1^ mtemls of ex- 
plofions the repetition of the ftiocks is caufed. Thefc circumftances were hourly illuftrated 
by the fountains of boiling water in Iceland, in which the fprface pf the water in the 
boiling wells funk down low before every new ebtillitiorup • * 

Befides thefe eruptions occafioned by the ftcam of water, there fc^s to be a perpetual 
eftufion of other vapours, itaore noxious arid (as far as*>it is yet known) perhaqis gt^ely 
more expanfile than water from the Volcsmos in yarious parts of the world. As thefo 
Volcanos arefoppofod to be fpftxcuia nr bleathif^ holes tmtbe gre^ubtemmeous fires, 
it is probaide that the efcape of elaftie vapors from them i« the catife, that the earth¬ 
quakes of modem di^, are of fiich iinall extent compared to thofe of anfient tones, of 
whiqjt ycftiges remain in every pwrt of the vforld, and on this account be laid not 
be innoipuoui^ but ufe^. 
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Sea-wilder’d crews the mountam-ftars admire, 155 

And Beauty beams amid tremoidous fire. 


Thus when of old, as myftic bards prefume, 

Huge Cyclops dwelt in Etna’s rocky womb. 

On thundering anvils rung their loud alarms. 

And leagued with Vuclan forged immortal arms; 160 

Defcending Venus fought the*dark abode. 

And footh’d the labours of the grifly God.— 

While frowning Loves the threatening falchion wield. 

And tittering Graces peep behind the fhield. 

With jointed mail their feiry limbs o’erwhelm, 165 

Or nod with paufing ftep the plumed helm ; 

With radiant eye She view’d tte boiUt^ ore. 

Heard undilmayM the breathing bellows roar, 


Admired their finewy. pnns, and fhotilders bare, 
* • • ■ 
And ponderous hamm^*lifted high ill air. 

With fmiles celeftiaf bl^’d their dazzled fight. 

And Beauty blazed amid infernal night. 


170 
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IV. “ EfiJulgent Maids ! you round deciduous day, 

« 

Trefled with loft beams, your glittering bands array j 
On Earth’s.cold bofdm, as the Sun retires, 175 , 

Coniine with folds of air tlie lingering fires; 

O ’er Eve’s pale fornis dilFufe phofphoric light, 

t 

And deck with lambent flames the Ihrine of Night. 


Confine with folds of air. 1 . 174. The ajr, like all other bad condu£)tors of ekilricity, 
is known to be a bad condu^or of heat; and thence prevents tfie heat acquired from 
the fun's rays by the earth’s furface from being fo foon diiRpated, in the fame manner as 
a blanket, which may be confidered as a fponge filled with air, prevents the efcape of 
heat from the perfon wrapped in it. This feems to be one caufe of the great degree of 
cold on the tops of mountains, where the rarity of the air is greater, and it therefore be¬ 
comes a better conductor both of heat and electricity. See note on Barometz, Vol. U. 
of this work. 

There is however another caufe to which the great coldnefs of mountains and of the 
higher regions of the atmofphere is more immediately to be aferibed, explained by Dr. 
Darwin in the PhiJof. Tranf. Vol- LXXVUI. who has there proved by experiments with 
the air-gun and air-pump, titat when any portkm of the atmofphere becomes mechanically 
expanded, it abforbs hmt from the bodtes in its vicinity. And as the air which creeps 
along the plains, expands itfclf by a part of the prefliire being taken off when it afeends 
the fides of mountains ; it at the fame time attrads heat from the fummits of thofe 
mountains, or other bodies which happen to be immerfcd in it, and thus produces cold. 
Hence he concludes that the hot air at the bottom of the Andes becomes temperate by 
its own rarefaCUon when it afeends to tjic city of Quito j and by its further rarefadlion 
becomes cooled to the freezing point when it afeeadi to the fhowy regions on the fum- 
mits of thofe mountains. To^this alfo he attributes the great degree of cold experienci^ 
by the aeronauts in their balloons; and |»hich produces tiail in futnimer at the height of 
only two or three miles in the atmofphetie. 

phofpborh light. 1 . t77.. I have.’often been mduoed to belicvffrom obfervation, 
twilight of the.cvenings is lighter than that of the mornings at the fame diAance 
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So, warm’d and kindled by meridian fkies,- 

And view’d in darkncfs with dilated eyes, i8o 

Bologna’s chalks with faint ignition blaze, 

Beccari’s fhells emit prifiiiatic rays. 


from noon. Some may afcr^ie this to the greater height of the atmofphcrc in the even¬ 
ings having been rarefied by the fun during the day; but as its denfity muft at the fame 
time be diminiflied, its power of refraction would continue the fame. I Ihould rather 
fuppofe that it may be owing to the phofphorefccnt quality (as is ifeallcd) of almoft 
all bodies that is, when they have been expofed to the fun they colfWnuc to emit light 
for a confiderable time afterwards. This is g^enerally believed to arife either from fuch 
bodies giving out the.light which they had ^revioufly abforbed; or to the continuance of 
a flow combuftion which the light tliey had been previoufly expofed to had excited. See 
the next note, 

BeccarVs Jhells. J. 182. Beccari made made many curious experiments on the phof^ 
phoric light, as it is called, which becomes vifible on bodies brought into a dark room, 
after having been previoufly expofed to the funfliine. It appears from thefe experiments, 
that almoft all inflammable bodies poflefs this quality in a greater or lefs degree; white 
paper or linen thus examined after having been expofed to the funihine, is luminous to 
an extraordinary degree; and if a perfon fhut up in a dark room, puts one of his hands 
out into the fun's light for a fliort time and then retraCts it, he will be able to fee that hand 
diftmClly, and not the other. Thefe •experiments feem to countenance the idea of light 
being abforbed and again emitted from bodies when they are removed into darknefs. 
But Beccari further pretended, that fome calcareous compofittons when expofed to red, 
yellow, or blue light, through coloured glaflies, would on their being brought into a dark 
room emit coloured lights. This miftaken laCt of Beccari’s, Mr. Wilfon decidedly refutes; 
and among many other curious experiments difeovered, that if oyfter-fliells were thrown 
into a common fire and calcined for about half an hour, and then brought to a perfon 
who liad previoufly been fome miniftes in a dark room, that many of them would exhibit 
beautiful irifes of prifmatic colours, frcmi whence probably arofe Beccari’s miftake. Mr. 
Wilfon from hence \:ontends,*tha1fcthefe kinds of phofphori do not emit the light they 
had previoufly received, buf tUat they are fet on fire by the fun’s rays, and continue for 
fome time a flow combuftion after tlicy arc withdrawn from the light, Wilfon’s Expe¬ 
riments on Phofphori. Dodfley, 1775* 

The Bolognian ftone is a felenite, or gypfum, and has been long celebrated for its 
phofphorefeent quality after having been burnt in a fulphurous fire; and expofed when 

D 
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So to the facred Sun in Memnon’s fane, 

« 

Spontaneous concords quired the inatin ftrain; 

—Touch’d^by his orient beam, refponfive rings 185 
The living lyre, and vibrates all it’s firings; 

Accordant ailes the tender tones prolong, 

t 

And holy echoes fwell the adoring fong. 

( 

ft 

“ You with light Gas'the lamps nodumal feed, 
Which dance and glimmer o’er the marfliy mead; 190 


cold to the fun’s light. It may be thus well imitated: Calcine o\ fter-llj|plls half an 
hour, pulverize them when cold, and add one third part of flowers of fulphur, prefs them 
clofe into a fmall crucible, and calcine them for an hour or longer, and keep the powder 
in a phial clofe flopped. A part of this powder is to be expofed for a minute or two to 
the funbeams, and then brought into a dark room. The calcined Bolognian ftone be¬ 
comes a calcareous hepar of fulphurj but the calcined ftiells, as they contain the animal 
acid, may alfo contain fome of the phofphorus of KunkeL 

In MetnnatCs fane. 1 . 183- See additional notes. No. VIII. 

The iamps mQurmh 1 . 189. The ignis fatuus or Jack a lantern, fo frequently 
alluded to by poets, is fuppofed to originate from the inflammable air, or Hydrogene, 
given up from paorafles; which being of a heavier kind from its impurity than that 
obtained from iron and water, hovers mear tli^ furface of the earth, and uniting with 
common air gives out light by its flow %nition. J^haps fuch lights have no estiftcncc, 
and the refledlion of a ftar on watery ground may have* deceived the travello^ who 
have been faid to be bewildered by them ? if the fatfl was eflibldhed it would much 
contribute to explain the phenomena of northern lights. I have travjeUcd much in the 
in all feafons of the year, and over all kinds of foil, but net vt faw one of thefe Will 
^wifps, '' 
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shine round Calendula at twilight hours, • 

And tip with filver all her faffron flowers; 

Warm on her mofly couch the radiant Worm, 

Guard from cold dews her love-illumin’d form, 

From leaf to leaf condud the virgin light, 195 

Star of the earth, and diamond of the night. 

You bid in air the tropic Beetle burn, 

And fill with golden flame Jife winged urn j 
Or gild the furge with infed-fparks, that fivarm 
Round the bright oar, the kindling prow alarm; 200 

Or arm in waves, eledric in his ire. 

The dread Gymnotus with ethereal fire.— 

Onward his courfe with waving tail he hehns. 

And mimic lightenings fcare the watery realms, 

^hine round Calmdula, I. 191. See note on Tropaeolum in Vol. H. 

The radiant 1 . 193. Sae additional notes, No» IX. 

ft ^ 

llhe dredd Gyntums. 1 . THe Gytnnotus ele<toicns is a native of the river of 
Surinam in South America* ttioftn which were brought over to jEngland about rigliit years 
ago Virere about three or four feet long* and gave an eleiSirk fhock 1 experienced} by 
putting one finger on the back near its head) and anotlter of the oppofite hand into the 
water near its tail. In their native country they are faid to exceed tw enty feet in length, 
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So, when with briftling plumes the Bird of Jove 205 

t 

Vindidlive leaves the argent fields above, 


and kill any man who approaches them in an hoftile manner. It is not only to efcape its 
enemies that this furprizing power of the fifh is nfed, but alfo to take its prey; which 
it does by benumbing them and then devouring them before they have time to recover, 
or by perfeftly killing them j for the quantity of the power feemed to be determined by 
the will or anger of the animal j as it fometimes flruck a*fifti twice before it was fuf- 
ficiently benumbed to be eafdy fwallowed. 

The organs productive of this wonderful accumulation of elcCtric matter have been 
accurately difleCted and deferibed by Mr. J. Hunter. Philof. Tranf. Vol. LXV. And 
are fo divided by membranes as to compofe a very ext^nfivc furfece, and are fupplied 
with many pairs of nerves larger Ihan any other nerves of the body j but how fo lirge a 
quantity is fo quickly accumulated as to produce fuch amazing effeClS in a fluid ill adapted 
for the purpofe is not yet fatisfaCtorily explained. The Torpedo pofTefies a fimilar poWer 
in a lefs degree, as was fhewn by Mr. Walch, and another fifh lately deferibed by Mr. 
Paterfon. Philo. Tranf. Vol. LXXVI. 

In the conftruCtion of the Leyden-Phial, (as it is called) which is coated on both 
fides, it is known, tfiat above one hundred times the quantity of pofitive cleCixicity can 
be condenfed on every fquare inch of the coating on one fide, than could have been ac¬ 
cumulated on the feme furface if there had been no oppofite coating communicating 
with the earth j becaufe the negative eleCtricity, or that part of it which caufed its ex- 
paniion, is now drawn off through the glafs. It is alfo well known, that the thinner 
the glafs is (which is thus coated on both fides fo ag, to make a Leyden-phial, or plate) 
the more eleCbricity can be condenfed on one of its furfaces, till it becomes fo thin as to 
break, and thence difeharge itfelf. 

Now it is poffible, that the quantity of eleCtricity condenfiblc on one fide of a coated 
phial may increafe in fomc high ratio in refpefl to the thmnefs of the glafs, fince the 
power of atffa£tion is known to decreafe as the fquares of the' diftances, to which this cir- 
cumftance of eleiStricity feems to bear fome analogy. Hence if an animal membrane, as 
thin as the filk-worm fpins its filk, could be fo fituatcd* as to be charged like the Leyden 
bottle, without bujifting, (as fuch thin glafs would be liable to do,) it would be difficult 
to calculate the immtfnfc quantity of eleiSriic fluid, ^hichf might b«. accumulated on its 
furface. No land animals are yet difeovered which poflifs'this power, though the air 
would have been a much better medium for producing its effedts; perhaps the fize of the 
necei^ apparatus would have been inconvenient to fend animals. 
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Borne on broad wings the guilty world he. awes, 

And gralps the lightening in his fliining claws. 

V. i. Nymphs! your foft fmiles unculturd man 
lubdued, 

And charm’d the Savage from his native wood ; 21 o 

You, while amazed his hurryitig Hords retire 
From the fell havoc of devouring ‘Fire, 


In his /hintng claws. 1 . 2o8. Alluding to an antique gem in the colle<aion of the 
Grand Duke of Florence. Spence. 

Of devouring fire. I. 212. The firft and moft important difcovery of mankind Teems 
to have been that of fire. For many ages it is probable fire was efteeraed a dangerous 
enemy, known only by its dreadful devafiations and that many lives muft have been 
loft, and many dangerous bums and wounds muft have affiidfted thofe who firft dared to 
fubjed it to the ufes of life. It is faid that the tall monkies of Borneo and Sumatra lie 
down with pleafure^.ftiond any acSidental fire in their woods} and are arrived to that 
degree of reafon, that knowledge of caufation, that they thruft Into the remaiiung fire 
the half-burnt ends of the branches to prevent its going out. One of the nobles of the 
cultivated people of Otaheita, when Captain Cook treated them with tea, catched the 
boiling water in his hand from the cock of the tea-um, and bellowed with pain, not 
conceiving that water could’become hot, like red fire. 

Tools of fteei conftitute another important difcovery in confequence of fire; and 
‘contributed perhaps principally to ^ve the European nations fo gjreat fuperiority over 
the American worlfl. By tli«fe two agents, fire and todls of fteei, mankind became able 
to cope with the vegetable kingdom, and conquer provinces of forefts, which in uncul¬ 
tivated countries almoft ex 5 ude the growth of other vegetables, and of thofe animals 
which are neceflary to our exiftencc. Add to this, that the quantity of our food is alfo 
increafed by the ufe of fire, for fome vegetables become falutary food by means of the 
heat ufed in cookery, which are naturally either noxious or ^fticultlof digeftlon} as 
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Taught, the firft Art! with piny rods to raife 
By quick attrition the domeftic blaze, 

Fan with foft breath, v/ith kindling leaves provide, 215 
And lift the dread Deftroyer on his fide. 

So, with bright wreath of ferpent-treffes crown’d, 

Severe in beauty, young Medusa frown’d 5 
Erewhilefubdued, round Wisdom’s ^gis roll’d nn 

Hifs’d the dread fnakeS, and’A^un’d in burnifir’d goki , 
Flafii’d on her brandifh’d arm the immortal fiikld, 

And Terror lighten’d o’er the dazzled field. 


2. Nymphs I you disjoin, unite, condenfe, expand, 
And give new Wonders td the Chemift’s hand; 


potatoes, kidney-beans, oriions, cabbages. The caflava when made into bread, is perliaps 
rendered mild by the heat it undergoes, moi'e than by exprefling its fuperftuous juice. 
I'he roots of white bryony and of arum, I am informed lofe much of their acrimony by 
boiling. 

• » 

Thung Medufaphoned. I. 218. I'he Egyptian l^Iedufa is repr*efcnted on anticnt gems 
with wings on her Iiead, fhaky hair, and a beautiful eoi^ptenfalce, whi^h appears intcnfeiy 
thinking} and was fuppofed to r^felcnt divine wrifdom., The Grecian Medufa* on 
Minerva’s Ihield, as appears on other ^dms, hks a countenance diftorted with rage or 
pain, and is fuppofed to reprefent divine Vengeance. This Medufi was one of the 
Gorgons, at firft very heautiful and terrll|[c to enemies; Mint vaburned her hair 
into fhakes, and Perfeus hkirihg cut off herbead fixed it on the flV.eld of that goddefs; 
the fight of which then petrified the beholJfers. Dannct. Di6t. 
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On tepid clouds of rifing ftjpani alpire, 225 

Or fix in fulphur all it’s folid fire; 

With boundlels fpring elafiic airs unfold, 

Or fill the fine vacuities of gold ; 

Wkli fudden flafh vitrefeent fparks reveal, 

fierce coUifioix 'from the flint and fteel; 23a 


Or /'V . ^ulphur.. i. 226. The phenomena of .chemical explofions cannot be accounted 
for with(AU 'he TuppHition, that fome of.the bodies employed contain concentrated or 
IblM h'-Mt combined ikoth them, to which the French Chemifts have given tlie name of 
C ulo> iqric When air is expanded in the air-pump^ or water evaporated into fteami they 
drink up or abfbrb a great quantity of heat; from this analogy, when gunpowder is ex¬ 
ploded it ought to ablbrb much heat, that is, in popular language, it ought to produce 
a great quantity of cold. When vital air is united with phlogiftic matter in refpiration, 
AhiwU feems to be a flow combudionj its volume is leflened; the carbohic acid, and per¬ 
haps phofphoric acid are produced; and heat is given out; which according to the ex- 
jicriments of Dr, Crawford would feem to be depofiti^ froap the yjtal air. jRut as the 
eiial air in nitrous acid is condenfed from a light claftic gas to tliat of a heavy fluid, it 
f , id pofTeb Icf? iieat than before. And,hcnce a great part of the heat, which is given 
<!ui in firing gunpowder, T fliould luj^ofe, muft reflde in tlie fulphur or charcoal. 

Lavoifier bxs fhewn, that vital air, or Oxygene, loofes lefs of its heat when it 
bee cm's 1 e of the component parts of nitrous acid, than in any other of its combinations ; 
and is hence capable of giving out a great .^[uantity of beat in,the c>q>lofion of gunpowder; 
blit as there feems to be great analogy between the nuittqr of .heat, or Calorique, and 
the cledricmatter; and as the worft cpndudioirs of eleiflricity are believed to contain the 
greatefl quantity of that ,fluiS; there is reafpn to fufpe<9: that the worft ponduiftors of 
! ,f.at may contain tlie mod of that*fhiidi as (ulphur, yvsgx, jfilka air, ^Ipfs. See npte qn 
1. j 74, of this Canto. * • 

- • . 

Fttyefcent fparks. 1. 229,* When .flints ajce flruck againft other flints they have the 
property of giving fparks of light; but it it feems to be an internal light, perhaps of 
elediic origin, very different from the ignited/paHts whiqh are llruc|t fi-om flint and fteel, 
'Fhe fparks produced by theqpllifion qf fteel .with flint appci4r,to,bejglqhnj|i,r particles of 
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Or mark with^fliining letters Kunkel’s name 
In the pale Phofphor’s felf-confuming flame. 

So the chafte heart of fome enchanted Maid 

ff 

Shines with infldious light, by Love betray'd ; 

Round her pale bofom plays the young Defire, 235 

And flow flie waftes by felf-confumihg fixe. 

3. ‘‘ You taught myfterious Bacon to explore 
Metallic veins, and part the drofs from ore; 

With fylvan coal in whirling mills combine 

The cryftal’d nitre, and the fulphurous mine ; 240 

Through wiry nets the black diflufion ftrain, 

And dole an airy ocean in a grain.— 


iron, which have been fufed, and iraperfe£ily fcorified or vitrified. They are kindled by 
the heat produced by the collifion; but their vivid light, and their fufion and vitrification 
are the effc«as of a combuftion continued in thefe particles during their paflage through 
the air. This opinion is confirmed by an experiment of Mr. Hawkibee, who found that 
thefe fparks could not be produced in the exhaufted receiver. „See Keir’s Chemical Di 61 :. 
art. Iron, and art. Earth vitrifiable. * 

C ^ 

i 

Thi pale Pbofpher, 1 . 232. See additionable notes, Nt>. X. 

And chfe an airy wean, 1 . 242. Gunpowder is plainly defer;'*>ed in the works of. 
Roger Bacon'before the year 1267. He deferibes it in a curioi 0 manner, mentioning 
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Pent in dark chambers of cylindric brafs, • 

Slumbers in grim repofe the footy mafs; 

Lit by the brilliant fpark, from grain to grain 245 

Runs the quick lire along the kindling train ; 

On the pain’d ear-drum burfts the hidden crafh. 

Starts the red flame, and Death purhies the flalh.- 


thc fulphur and nitre, but conceals the cliircoal in an anagram. The words are, fed 
tamen falls petra* lure mope can uhre^ et ^Ipliuris} et ilc facies tonitrum, ct corrufea- 
tioncm, fi feias, artificium. The words lure mope can ubre are an anagram of carbonum 
pulverc. Biograph. Britan. Vol. I. Bacon de Secretis Operibus, Cap. XI. He adds, 
that he thinks by an artifice of this kind Gideon defeated the Midianites with only three 
hundred men. Judges, Chap. VII. Chamb. Di^V. art. Gunpowder. As Bacon docs 
not claim this as his own invention, it is thought by many to have been of mucii more 
antient difeovery. 

The permanently elaftic fluid generated in the firing of gunpowder is calculated by 
Mr. Robins to be about 244 if the bulk of the powder be i. And that the heat gene¬ 
rated at the time of the explofion occafions the rarefied air tlius produced to occupy 
about 1000 times the fpace of the gunpowder. This prefliire may therefore be called 
equal to 1000 atmofpheres or fix tons upon a fquare inch. As the fuddemiefs of this 
explofion muft contribute much to its power, it would feem that the chamber of powder, 
to produce its greateft elfe< 5 t, fhould be lighted in the centre of it j which I believe is not 
attended to in the manufefhire of mufkets or piftols. 

From the cheapnefs with which a very powerful gunpowder is likely foorj to be 
manufaiffured from aerated marine acid, or from a new method of forming nitrous acid 
by means of mangonefe or other calciform ores, it may probably in time be applied to 
jmove machinery, and fuperfede ufe of fleam. 

There is a bitter invedtive in Don Quixot againft the inventors of gun-powder, as 
it levels the fl:rong*with the*weak, the knight cafed in fteel with the naked fhepherd, 
thofe who Jiave been trairlfc<hto the fword, with thofe who are totally unfkilful in the 
ufe of it; and throws down all the fplendid diflin<Etions of mankind. 'I'hefe very rea- 
fons ought to have been urged to fliew that the difeovery of gunpowder has been of 
public utiliy by weakening the tyranny of the few over the many. 

PastL E 
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Fear’s feeble hand dire& the fiery darts, 

« 

And Strength and Courage yield to chemic arts; 250 

Guilt with pale brow the mimic thunder owns, 

And Tyrants tremble on their blood-ftain’d thrones. 

VI. Nymphs ! you erewhile on fimmering cauldrons 
play’d, 

And call’d delighted Savery to your aid; 


Delighted Savery. 1 - 254- invention of the ftcam-engine for railing water by 

the preflure of the air in confequence of the condenfation of fleam, is properly aferibed to 
Capt Savery; a plate and defeription of this machine is given in Harris's Lexicon 
Technicum, art. Engine. Though the Marquis of Worcefter in his Century of Inventions 
{uinted in the year 1663 had deferibed an engine for raifing water by the explofive power 
of fleam long before Savely's. Mr. Defegulier affirms, that Savery bought up all he 
could procure of the books of the Marquis of Worcefter, and deftroyed tiiem, profefling 
himfelf then to have difeovered the power of fteain by accidmt, which feems to have 
been an uidbunded flander. Savery applied it to the raifii^ of water to fupply houfes 
and gardens, but could not accomplifh the draining of mines by it Which was after¬ 
wards done by Mr. Newcomen and Mr, John Cowley at Dartmouth, in the year 1712, 
who added the pifton. 

A few years ago Mr, Watt of Glafgow much improved this machine, and with Mr. 
Boulton of JBirmingham has applied it to variety of pyipofes, fuch as raifing water from 
mines, blowii^ bellows to fufe the ore, fqpplying towns with prater, grinding com and 
many other purpofes. There !s teafon to believe* it may ^*n time be applied to the row¬ 
ing of barges, and the moving of carriages along thcViad. M the* fpecific levity of air 
is too great for the fhppoit of great burtberhi by balloons, there feems no probable method 
of flying conveniently but by the power of fleam, or fome other ci^lofive material; 
whicb another half caatmy may probable llifcover. See additional r^oh^ No. XI. 
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Bade round tbe youth explc^ve Steam afpire 
In gathering clawds, and wing’d the wave with fire; 

Bade with cold ftreams the quick expanfion ftop, 

And funk the immenfe of vapour to a drc^.— 

Prefs’d by the ponderous air the Pifton falls 
Refiftlefs, fkiding through it’s iron walls; 260 

Quick moves the balanced beam, of giant-birth, 

• • 

Wields his large limbs, and nodding'fhakes the earth. 

“ The Giant-Power from earth's remoteft caves 
Lifts with ftrong arm her dark rcludant waves; - 
Each cavem’d rock, and hidden den explores, 265 

Drags her dark coals, and digs her fliining ores.— 

Next, in clofe cells of ribbed oak confined, 

Gale after gale. He crowds the ftru^ling wind ; 

The imprifon’d ftorms through brazen noftrils roar, 

Fan the white flalne, and fufe the {parkling ore. 

Here high in air thferifing ftream He pours 
To clay-built cifterns, or to lead-lined towers ; 

E 2 
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Frefh through a thoufand pipes the wave diftils, 

And thirfty cities drink the exuberant rills.— 

There the vaft mill-ftone with inebriate whirl 275 

On trembling floors his forceful fingers twirl. 

Whofe flinty teeth the golden harvefts grind, 

Feaft without blood J and nourifh human-kind. 


“ Now his hard hands tin Mona’s rifted creft, 

(I ^ 

Bolbm’d in rock, her azure ores arreft ; 


280 


Ftajl without blood! 1 , 278. The benevolence of the great Author of all things is 
greatly manifeft in the fum of his works, as Dr. Balguy has well evinced in his pamphlet 
on Divine Benevolence aflerted, printed for Davis, 1781. Yet if we may compare the parts 
of nature with each other, there are fome circumllances of her economy which feem to 
contribute more to the general fcale of happinefs than others. Thus the nourilhment of 
animal bodies is derived from three fources: i. the milk given from the mother to the 
offspring; in this excellent contrivance the mother has pleafure in affording the fufte- 
nance to the child, and the child has pleafure in receiving it. 2. Another fourcc of the 
food of animals includes feeds or eggs j in thefe the embryon is in a torpid or infenfible 
ffate, and there is along with it laid up for its early nourilhment a ftore of provifion, as 
the fruit belonging to fome feeds, and the oil and flarch belonging to others j when thefe 
arc confumed by animals the unfeeling feed or egg receives no pain, but the animal 
receives pleafure which confumes it. Under this article may be included the bodies of 
animals which die naturally. 3. But the lafl; meffiod of fupporting animal bodies by the 
deftru£lion of other living anfmals, as lions preying uponr Iambs, t^efe upon living vege¬ 
tables, and mankind upon them all, would appear to be a lefis perfeft part of the economy 
of nature than thofe before mentioned, as contributing lefs to the fuai of general happi¬ 
nefs. 

Afena*s rifted creji. 279. Alluding to the very valuable copper-mines in the ifle of 
Anglefey, the property of the Earl of Uadaridge. 
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With iron lips his rapid rollers feize 

w 

The lengthening bars, in thin expanfion Iqueeze; 
Defcending fcrews with ponderous fly-wheels wound 
The tawny plates, the new medallions round; 

Hard dyes of fteel the cupreous circles cramp, 285 

And with quick fall his mafly hammers ftamp. 

The Harp, the Lily and the Lion join, 

And George and Britain guard the fterling coin- 


“ Soon fliall thy arm, Un conquer’d Steam ! afar 
Drag the flow barge, or drive the rapid car; 290 

Or on wide-waving wings expanded bear 
The flying-chariot through the fields of air. 


fplth iron-Ups. 1 . 181. Mr. Boulton has lately conftru£Ied at Soho near Birmingham, 
a moll magnificent apparatus for Coining, which has coft him fome thoufitnd pounds; 
the whole machinery is moved by an improved fteam-engine, which rolls the copper for 
half- pence finer than copper has before been rolled for the purpofe of making money; 
it works the coupoirs or fcrevs^-prefles for cutting out the circular pieces of copper j and 
coins both the faces and edges of the money at the fame time, with fuch fuperior excel¬ 
lence and cheapnefs of wdrkmanlhip, ^ well as with marks of fuch powerful machinery 
as muft totally prevent clandeflSne imitation, and in confluence fave many lives from 
the hand of the executionwr; a circumftance worthy the attention of a great minifter. 
If a civic crown was given in Rome for preferving the life of one citizen, Mr. Boulton 
fhould be covered with garlands of oak ! By this machinery four boys of ten or twelve 
years old are capable of ftriking thirty thoufand guineas in an hour, and the machine 
itfeJf keeps an unerring account of the pieces ftruck. 
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-—Fair crews triumphant, leaning fiom above. 

Shall' wave their fluttering kerchiefs as they move; 

Or warrior-bands alarm the gaping crowd, 295 

And aimies fhrink beneath die ftiadowy cloud;. 

‘‘ So mighty Hercules o’er many a clime 
Waved his vaft mace in Virtue’s caufe fublime, 


Ss mighty Hercules, 1 . 297. The ftory of Hercules fccms of great antiqiiiry^ as 
appears from the (implicity of his drefs and armour, a lion’s Hein and a club ■, and from 
the nature of many of his exploits, the deftmdion of wild beads and robbers. This 
part of the hiftory of Hercules feems to have related to times before the invention of the 
bow and arrow, or of fpinning flax. Other (lories of Hercules are perhaps of later date, 
and appear to be allegorical, as his conquering the river-god Achilous, and bringing 
Cerberus up to day light j the former might refer to his turning the courfe of a river, 
and draining a morafs, and the latter to his expofing a part of the fuperftition of the 
times. The ftrangling the lion and tearing his jaws afunder, are deferibed from a ftatue in 
the Mufeum Florentinum, and frc«n an antique gem; and the grafptng Antcus to death 
in his arms as he lifts him from the eartli, is deferibed from another antient cameo. 
The famous pillars of Hercules have been varioufly explained, Pliny aflerts that the 
natives of Spain and of Africa believed that the mountains of Abyla and Ca 4 >e on each 
fide of the flraits of Gibraltar were the pillars of Hercules i and that they were reaicd 
by the hands of that god, and the fca admitted between them. Pha. Hift. Nat. p. At 
E dit. Manut. Venet. 1609, 

If the paflage between the two comtlnrasts was opened' by an earthquake in antient 
times, as this allegorical flory would feem to countedknee, there muft have been an im- 
menfe current of water at firil run into the Mcditerranean'from the Atlantic; fince 
there is at prefent a frrong llream fets always frqm thence into the Mediterranean. 
Whatever may be the caufe, which now conftantly operates, fo as to make the furfacc 
of the Mediterranean lower than that of the Atlantic, it muft have kept it very much 
lower before a paftage for the water through the ftreights was opened; It is probable 
before fuch ail cvcait took place, the coafta and iflands of the M ditwranean extended 
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Unmeaflired ftrength with early art combinejl, 

Awed, ferved, prote< 9 :ed, and amazed mankind.— '300 
Fir ft two dread Snakes at Juno’s ver^eful nod 
Climb’d round the cradle of the fleeping God j 
W^ked by :he ftirilling hils, and ruftling Ibund, 

A iid In neks of fair attendants trembling round, 
hui gafpiiig throats with clenching hands be holds; 

.'Hud Death untwifts their convoluted .folds. 3O6 

Next in red torrents from her fevenfold heads 
Fell Hydra*s blood on Lerna’s lake he {beds ; 

Grafps Achelous with refiftlefs force, 

And drags the roaring River to his courle; 310 

Binds with loud bellowing and with hideous yell 
The monfter Bull, and threefold Dog of Hell. 

'rhen, where Nemea’s howling forefts wave, 

• . 

He drives the Lion to hi^ dulky cave; 


wu • further into that fca, and were then for a great extent of country, deftroycd by 
the foods occjfioned by the new rife of water, and have fincc remained beneath the fea. 
Might not this give rife to the flood of Dcdcalion ? See note Caflla, V. XL of this work. 
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Seized by the throat the growling fiend difarms, 315 
And tears his gaping jaws with finewy arms; 

Lifts proud Anteu?! from his mother-plains, 

* 

And with ftrong grafp the ftruggling Giant ftrains; 

Back falls his fainting head, and clammy hair, 

Writhe his weak limbs, and flits his life in air;— 310 

By fteps reverted o’er the blood-dropp’d fen 
He tracks huge Cacus to his murderous den ; 

Where breathing flames through brazen lips he fled, 

And lhakes the rock-roof’d cavern o’er his head. 


“ Laft with wide arms the folid earth He teai's, 

•N 

Piles rock on rock, on mountain mountain rears j 
Heaves up huge Abyla on Africs fand, 

Crowns with high Calpe Europe’s faliant ftrand, 
Crefts with oppofing towers the fplendid feene. 
And pours from urns immenf^ the fea* between.— 
—^Loud o’er her whirling flood* Cljarybdis roars, 
Affrighted Scylla bellows round his ftiore>, 


325 
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Vefuvio groans through all his echoing cavts. 

And Etna thunders o’er the infurgent waves. 

VII. I. Nymphs ! your fine hands ethereal floods amafs 
From the warm cufhion, and the whirling glafs ; 336 

Beard the bright cylinder with golden wire, 

And circumfufe the gravitating fire. 

Cold from each point cerulean Tluftres’ gleam, 

Or fhoot in air the fcintillating fl:ream. 340 

So, borne on brazen talons, watch’d of old 
The fleeplefs dragon o’er his firuits of gold ; 


Ethereal fiooSilmnafs. 1 . 335. The theory of the accumulation of the electric fluid by 
means of the glafs-globe and cufhion is difficult to comprehend. Dr. Franklin’s idea 
of the pores of the glafs being opened by the friilion, and thence rendered capable of 
attrai^ing more eleiSfric fluid, which it again parts with, as the pores contraft again, 
fcems analogous in fome meafurc to the heat produced by the vibration, or condenfation 
of bodies, as when a nail is hammered or filed till it becomes hot, as mentioned in ad¬ 
ditional Notes, No. VII. Some plylofophers have endeavoured to account for this phe- 
npmenon by fuppofing tlje exiftencc of two eledlric fluids which may be called the 
vitreous and refinous ones, infl|ad of tfie plus and minus‘of the fame ether. But its 
accumulation on the rfibbed ^lafs bdftrs great analogy to its accumulation on the furface 
of the Leyden bottle, and can not perhaps be explained from any known mechanical or 
■chemical principle. See note on Gymnotus. 1. 202, of this Canto. 

Cold from each point. I. 339. See additional note, No. XIIL 
Part L 


F 



[ 34 1 

Bright beam’d 'his icales, his eye-balls blazed with ire, 

I 

And his wide noflrils breath’d inchanted fire. 


“You bid gold-leaves, in cryftal lantherns held, 
Approach attradted, and recede repel’d ; 346 

While paper-nymphs inftin^l: with motion rife, 

4 

And dancing fauns the admiring Sage furprize. 

Or, if on wax fome’fearlels .Beauty ftand. 

And touch the iparkling rod with graceful hand; 350 

Through her fine limbs the mimic lightnings dart, 

And flames innocuous eddy round her heart; 

O’ er her fair brow the kindling luftres glare. 

Blue rays diverging from the briftling hair; 

W’ 

While fome fond Youth the kifs ethereal fips. 355 

And foft fires iflue from their meeting lips. 


Tiu hid gald leaves, j. 345., Alluding to the very fenfible 'eledromcter improved by 
Mr. Bennett, it confifts of two flips of gold 4 eaf fwfpencied from a tin cap in a glafs 
cylinder, which has a partial coating without, communiqitJhg with the wooden pedeflal. 
If a flick of fealing wax be rubbed for a moment on a dry cloth, and then held in the air 
at the diflance of two or three feet from the cap of this inftrument, the gold leaves fcperate, 
foc^ is its aftonilhing feiifibility to cle£trk ir^ucnce! (See Bennet on electricity, Johnfon, 
Lond.) The nerves of fenfe of animal bodies do not feem to be affeCled by lefs quantities 
of light or heat! 
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So round the virgin &int in filver ftreams • 
The holy Halo flioots it’s arrowy beams* 


“ You crowd in coated jars the denfer fire. 

Pierce the thin glafs, and fufe the blazing wire; 360 

Or dart the red flafli through the circling band 
Of youths and timorous damfcls, hand in hand. 

—^Starts the quick Ether throiigh the fibre-trains 
Of dancing arteries, and of tingling veins, 

Goads each fine nerve, with new lenlation thrill’d, 365 
Bends the reludant limbs with power unwill’d ; 


The holy Halo. 1 . 358. I believe it is not known with certainty at what time the 
painters fxrft introduced the luminous circle round the head to import a Saint mr holy 
perfon. It is npw become a part of lymbolic language of painting, and it is much 
to be wiftied thaRhis kind of hieroglyphic character was more frequent in that art i as it 
is much wanted to render hiftoric piiStares both more intelligible, and more fublimci and 
why (hould not painting as well as poetry exprefs itfelf in metaphor, or in indiftinift alle¬ 
gory ? A truly great modem painter latdy endeavoured to enlai^e the fphere of pi< 9 :orial 
language, by putting a dem6n behind the pillow of a wicked man on his death bed. 
Which unfortunately for the fcientihc part of painting, the cold criticifm of the prefent 
day has depreciated} and thus barrdd*perhaps the dnly road to the further improvement 
in this fcience. 

H^itb new fenfathn tbriU*i, J. 365. There is probably a fyftem of nerves in animal 
bodies for the purpofe of perceiving heat; lince the degree of this fluid is fj neceflary to 
health that we become prefently injured either by its accefs or defeat; and becaufe almoft 
every part of our bodies is fupplied with branches from difleroit paini of nerves, which 

F2 
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Palfv’s cold hands the fierce concuflion own, 

J* 

And Life clings trembling on her tottaing throne.— 

So from dark clouds the playful lightning fprings, 

Rives the firm oak, or prints the Fairy-rings. 370 

2. Nymphs 1 on that day Ye fheci from lucid ey-^s. 
Celeftial tears, and breathed ethereal fighs' 


would not feem neceflary for their motion alone. It h therefore tIk.' oor len* 

fation of eleftneity is only of its violence in paffing through cur fyftein by >T‘ 
diftending the mufcles, like any other mechanical violence ^ 'nd tlui u is ' 
alone that we feel, and not any fenfation analogous to the fpecifi: qiiality shv . 'yet 
Nature may feem to have bce’> niggardly to mankint* in b'-qow’iiig upon them to lew 
fenfes; fince a fenfe to have perceived x 'edfr'-'ity, and aao'^her to have perceived *n3g- 
netifm might have been of great fervicc to tlp*m, many ages nefore thefe fluids v i te dd 
covered by accidental experiment, but it is poflibfe in increjfed number oi fenfe'^ n/i,' i 
have incommoded us by adding to the fize of ocr hodiej.. 

« 

Palfy*s cold hands. J. 435. Paralytic limbs are in g ml only incapab’e ot hc/ng 
ftimulated into action by the power of the will; fince the pulfe continues to bt.u anti tlu* 
fluids to be abforbed in them; and it commonly happens, when pnr Ij tit people yawn 
and ftretch themfelves, (which is not a voluntary metion,) that the aflected limb moves 
at the fame time. The temporary motion of a paralytic limb is likewife cau cd by pafllng 
the eleftric foock through it; which would feem to indicate fornc anaiov bet we 1 die 
ele6tric fluid, and the nervous fluid, which is feperatefi from the blood by the brain, and 
and thence diffufed along the nerves for the pprpofes of iilotion and fenfation, It 
probably deftroys life by its fudden expanfion of the jiervcJs or fabre#* of rhe brain; in tlic 
fame manner as it fiifes metals and fplinters wood or fton^ *ind remo’/es the atmofpiicre, 
when it pafles from one obje£I to another in a denfe ftate. 

? "prints iht Palry rings, 1. 370, See a 4 ditionaI note No, XIII. 
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When Rickman rear’d, by fearlels hafte betray’d, 

The wiry rod in Nleva’s fatal ftiadc;— 

•Clo’^ds o’er the Sage, with fringed flckts fucceed, 375 
Flaih follows flafh, the warning corks recede ^ 

Near and more near He ey’d with fond amaze 
The filver ftreanr, ard watch’d the faphire blaze, 
rhcn bnrfts rhc fteel, the dart ele<£tric fped, 

A ad vhe t o!d Sagv lav number’d with*the dead !— 380 

, ii't icy Yh Ihed from lucid eyes 
(j 'A d ci\i . a’^d breathed ethereal flghs 1 


You led ycur Franklin to your glazed retreats, 
^ our ill! buih and yemr hlken feats; 


{^(chnan reureu. L 3/3. Dr, Richman Profeflor of natural philofophy at 
P ^^erfburgb .4 ur tbr /c‘a» 1763, elevated an infulaled metallic rod to collect the aerial 
.1^ iricity, as Di, KranKlm had.previouny done at Philadelphia; and as he was obferving 
the ripi 4 Pon of (he balls of his cle^tn meter approached too near the conduilor, and receiv¬ 
ing the lightening in his head with ajoud cxplolion, was ftmek dead amidR his family. 

• 

Thu itd yjur Franklin^ J. 383., Dr. Franklin was the fir/lthaf difeovered that lighten¬ 
ing conhfted of elcilric matter^ he elevated a tall rod with a wire wrapped round it, and 
fixing the bottom of a rod into a«glafs bottle, and preferving it from failing by means of 
filk-ftring,, he found it ele£frified whenever a cloud pafled over it, receiving frarks by his 
finger from it, and charging coated phials. Tliis great difeovery taught us to defend 
hoiifes and ihips and temples from lightning, and alfo tp nnderftan^ that people art 
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Bade his bold arm invade the lowering Iky^ 385 

And feize the tiptoe lightnings, ere they fly; 

O’ er the jroiing Sage your myftic majitle fpread, 

And wreath’d the crowji eledtric round his head.—* 

Thus when on wanton wing intrepid Love 

Snatch’d the raifed lightning from the arm of Jove ; 390 

Quick o’er his knee the triple bolt He bent. 

The duller’d darts‘and forky arrows rent, 

I 

Snapp’d with illumin’d hands each flaming fliaft. 

His tingling fingers fliook, and ftamp’d, and laugh’d ; 


always petfeSlly fafe in a room during a thunder Jlorm if they keep themfelves at three or four 
feet dijiance from the walls i for the matter of lightning in paffing from the clouds to the 
earth, or from the earth to the clouds, runs through the walls of a houfe, the trunk of a 
tree^ or other elevated objea; except there be fome moifter body, as an animal in con- 
taa with them, or nearly foj and in that cafe the lightning leaves the wall or tree, and 
pafles through the animal j but as it can pafs thVough metals with ftill greater facility, it 
will leave animal bodies to pafs through metallic ones. 

If a perfon in the open air be furprized by a thunderftorm, he will know his danger 
by obferving on a fecond watch the time which paffes between the flalh and the crack, 
and reckoning a mile for every four feconds and a halfe and a little more. For found 
travels at the rate of 114? feet in a fecond of time, and the velocity of light through 
fuch fmall diftances is not to be eftimated. In /hefe circumftances a perfon will be 
fafer by lying down on the ground, than erea, ‘and ftill fafer if within a few feet of 
his horfej which being thew a more elevated animal will receive the ftiock in preference 
as the cloud pafles over. See additional notes, Nb. XUI^ * 

% 

Intrepid Love. I. 389. This allegory is uncommonly beautiful, reprefenting Divine 
Juftice as diiarmed by Divine Love, and relenting of his purpofe. It iv dcprefled on an 
agate in thfe Great Duke’s ^olleaioii at Flottaice. Spence. 
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Bright o’er the flow the 'fcatter’d fragments Uaz’d, 395 

* 

And Gods retreating trembled as they gaz’d; 

The immortal Bire^ indulgent to his child, 

Bow’d his ambrolial locks, and Heaven relenting finiled. 

VIII. When Airs pure eflence joins the vital flood, 
And with phofphoric Acid dyes the blood, 400 

Your Virgin trains the tranfleiit HeXt difpart, 

A 

And lead the loft combuftion round the heart; 


Tranftent heat difpart. 1 . 401. Dr. Crawford in his ingenious work on animal heat 
has endeavoured to prove, that during the combination of the pure part of the atmofphere 
with the phlogiftic part of the blood, that much of the matter of the heat is given out 
from the air j and that this is the great and perpetual fource of the heat of animals j to 
which we may add that the phofphoric ac^d is probably produced by this combination} by 
which acid tlie colour of the blood is changed in the lungs from a deep crimfon to a bright 
fcarlet. There feems to be however another fource of animal heat, though of a fimilar 
nature; and that is from the chemical combinations produced in all the glands} fince 
by whatever caufe any glandular fccretion is increafed, as by fridlion or topical imdam' 
mation, the heat of that part becomes increafed at the fame time; thus after the hands 
have been for a time immerfed in' fnow, on coming into a warm room, they become red 
and hot, without any increafed pulnibaary afWon. Besides this there would feem to 
be another material received *from the aii;by refpiration} which is fo necelEry to life, 
that the embryon muft,learn to*bresy:h almoft within a minute after its birth, or it 
dies. The perpetual necelTity of breathing (hews, that the material thus acquired is per* 
petually confuming or efcaping, and on that account requires perpetual renovation. Per¬ 
haps the fpirit of animation itfelf is thus acquired from the atmofphere, which if it be 
fuppofed to be finer or more fubtle than the clciStric matter, could riot long be retained 
in our bodies, and muft therefore require perpetual renovation. 
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Life’s holy Itop with fixes fiicceffive feed, 

f 

From the crown’d forehead to the proftrate weed, 

From Earth’s proud realms to all that fwim or fweep 

The yielding ether or tumultuous deep. 406 

You Iwell the bulb beneath the heaving lawn, 

Brood the live feed, unfold the burlling fpawn; 

« 

Nurfe with foft lap, and warm with fragrant breath 
The cmbryon panting in the arms of Death i 410 

Youth’s vivid eye with living light adorn, 

And fire the rifing blufli of Beauty’s golden morn. 

Thus when the Egg of Night, on Chaos hurld, 
Burft, and difclofed the cradle, of the world; 


Tfjus when ihe e^g of Night. 1 . 413. There were two Cupids belonging to the antient 
mythology, one much elder than the other. The elder cupid, or Eros, or divine Love, 
was the firft that came out of the great egg of night, wich floated in Chaos, and was 
broken by the horns of the celeftial bull, that is, tvas hatched by the warmth of the fpring. 
He was winged and armedj and by his arrowu and torch pierced and vivified all things, 
producing life and joy. Bacon, Vol. V. p. ig'jk. Quarto edit.*Lond, 1778. « At this 

“ time, (fays Ariftophanes,) fable-winged night produfefi an egg, from whence fprung 
« up like a bloflbm Eros, the lovely, the defirable, with his glofiy golden wings.” 
Avibus. Bryant’s Mythology, Vol. IJ. p. 35 ®* fecond edition. This interefting 
inoment of this fublime allegory Mrs. Cofway has chofen for her very beautiful painting. 
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Firft from the gaping fhell refulgent Iprung 4.1 5 

Immortal Love, his bow celeftial ftrung;— 

O’er the wide wafte his gaudy wing& unfold, 

Beam his foft fmiles, and wave his curls of gold 

With filver darts He pierced the kindling frame, 

And lit with torch divine the ever-living flame.” 420 

$ 

IX. The Goddess paufed, •admired with confcious pride 
The effulgent legions marfhal’d by her fide. 

Forms fphered in fire wirh trembling light array’d, 

Ens without weight, and fubllance without fliade; 

And, while tumultuous joy her bofom warms, 425 

Waves her white hand, and calls her hofts to arms. 


Unite, ILLUSTRIOUS Nymphs ! your radiant powers. 
Call from their long repofe the Vernal Hours. 


She has reprefented Eros oj- divinl Love with large wings having the ftrength of the 
eagle’s wings, and the fplenddr of the peacocks, with his hair floating in the form of 
flame, and with a halo of light vapour round his head j which illuminates the paint¬ 
ing ; while he is in the aiSt of fpringing forwards, and with his hands fcparating the 
elements. 

Part I. G 
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Wake with foft touch, with rofy hands unbind 

The ftruggling pinions of the western Wind j 430 

Chafe his wan cheeks,* his ruffled plumes repair, 

And wring the rain-drops from his tangled hair. 

Blaze round each frofted rill, or ftagnant wave. 

And charm the Naiad from her filent cave; 

Where, ftirined in ice, like Niobe me mourns, 435 

And clafps with hoafy amis .her empty urns. 


0/ the Weftern Wind. I. 430. The principal frofts of this country are accompanied 
or protiuced by a N. E. wind, and the thaws by a S. W, wind j the reafon of which is 
that the N.E. winds confift of regions of air brought from tlie north, which appear to 
acquire an eafterly direction as they advance j and the S.W. winds confift of regions of 
air brought from the fouth, which appear to acquire a wefterly dire<£lion as tliey advance. 
I'he furface of the earth nearer the pole moves flower than it does in (*ur latitude j 
whence the regions of air brought from thence, move flower, when they arrive hith^’r, 
than the earth’s furface with which they now become in contacid; that is they actjuire 
apparent eafteriy dirc<£l:ion, as the earth moves from weft to eaft fafter than this new 
of its atmofphcre. TlTie S.W. winds on the contrary confift of regions of air brought 
from the fouth, where the furface of the earth moves fafter than in our htirude; atul 
have therefore a wefterly direction when they arrive hither by their moving i'aftcr thajii 
the ftirface of the earth, with which they are in contadl; and in general the nearci to 
the weft and the greater the velocity of thefe winds the warmer they (hould be in r''fpc<i> 
to the feafon of the year, fince they have been brought more expeditioufly from the 
fouth, than thofe winds which have lefs wefterly .direeSUon, and have thence been left 
cooled in their paflage. ^ « 

Sofnetimes I have obfervcd*the thaw to commence im#nediately on the change of the 
wind, even within an hour, if I am not miftaken, mr fooncf. At other times the S.W. 
wind has continued a day, or even two, before the thaw has commenced; during which 
time fome of the frofty air, which had gone fbuthwards, is driven back over lis ; and in 
confcquence has taken a wefterly direirion, as well as a fouthern one. At other times I 
have obferved a froft with a N.E, wind every morning, and a thaw v.ith a S.W. wind 
every noon for feveraJ days together. See additional note, XXXUl. 



[ 43 ] 


Call your bright myriads, trooping from aTfar, 

With beamy helms, and glittering fliafts of war; 

In phalanx firm the Fiend of Faost aflail, • 

Brtit his white towers, and pierce his cryftal mail; 440 
. Zenibhi\. moon-bright coafts the Tyrant bear, 

\i . i jiain him J cwling to the Northern Bear. 

“ So when enormous Grampus, iffuing forth 
From the pale regions of the icy North; 


The Fiend of Freji. I 439. The principal injury don© to vegetation by froft is from 
the expanfion of the water contained in the veffejs of plants. Water converted into ice 
occupies a greater fpace than it did before, as appears by the burfting of bottles filled 
. h water at the time of their freeiing. Hence froft deftroys thofe plants of our ifland 
i which are moft fucculent j- and the moft fuccufent parts firft of other plants; as 
*11. leaves and laft year’s fhoots; th<f veffels of which are diftended and burft by the ex- 
'1 oT\ th'*ir freezing fluids, while the drier or more refmous plants, as pines, yews, 
a? d other ever-greens, are lefs liable to injury from cold. The trees in vallies 
f n this account more injured by the vernal frofts than thofe on eminencics, becaufe 
tiu-jr early fucculent flioots cpme out fooner. Hence fruit trees covered by a fix-inch 
coping of a wall are lefs injured by tlie vernal frofts becaufc their being (hielded from 
fhowers and the defeending night^dews has* prevented them from being moift at the 
time of their being frox^n: whic^ circumftancc has given occafion to a vulgar error 
amongft gardeners, who fuppgfe froft *to defeend. ♦ 

As the common deal of the efrth in this climate is 48 degrees, thofe tender trees 
which w'tll bear bending dowTjj arc eafily fecured from the froft by fpreading them upon 
the ground, and covering them with ftraw or fern. This particularly fuits fig-trees, as 
they eafily bear bending to the ground, and are furnilhed with an acrid juice, Wliich fc- 
cures them from tlie depredations of infe< 3 :s; but are neverthelefs liable to be eaten by 
mice. Sec additional notes, No. XII. 
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Waves his broad tail, and opes his ribbed month, 445 
And feeks on v^innow'ing fin the breezy South; 

From towns- deferted tufli the breathlcfs hofts, 

»v - * 

Swarm round the hills, and darken all the coafts ; 

Boats follow boats along the Ihouting tides, 

And fpears and javelins pierce his blubbery fides ; 450 

t 

Now the bold Sailor, raifed on pointed toe. 

Whirls the wing’d harpoon on the flimy foe; 

Quick finks the monfter in his oozy bed. 

The blood-ftain’d fiirges circling o’er his head, 

Steers to the frozen pole his wonted track, 455 

And bears the iron tempeft on his back. 

« 

X. “ On wings of flame, ethereal Virgins ! fweep 

O’ er Earth’s fair bofom, and complacent deep; 

¥ 

Where dwell my vegetative realms benumb’d, 

f < - 

In buds imprifon’d,*' or in bulbs intomb’d, ^ 460 


In buds irnprifan^d. I. 460. The buds and bulbs of plants conftitute what is termed 
by Linneus the Hybemaculum, or winter cradle of the embryon vegeialde. The buds 
arife 6r6m the bark on the branches of trees, and the bulbs from the c.iudex of bulbous- 
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Pervade, pellucid Forms ! their cold retreat, 

Ray from bright urns your viewlefs floods of heat ; 


rooted plants, or the part from which the fibres of the root are produced, they are de¬ 
fended from too much raoifture, and from frofts, and from the depredations of infects by 
various contrivances, as by fcales, hairs, rcfinous varnifiies, and by acrid rinds. 

I'hc buds of trees arc of two kinds, either flower-buds or leaf buds \ the fomjer of 
thefe produce their feeds and die; the latter produce other leaf buds or flower buds and 
die. So that all the buds of trees may be confidered as annual plants, having their em- 
bryon produced during the preceeding fummer. The fame feems to happen with refpe< 5 l 
to bulbs; thus a tulip produces annually one flower-bearing bulb, fometimes two, and 
feveral leaf-bearing bulbs ; and then the old root perifhes. Next year the flower-bearing 
bulb produces feeds and other bulbs and perifhes while tfi^; leaf-bearing bulb, producing 
other bulbs only, perifhes likewife; thefe circiftnflances eftablifh a ftridt analogy between 
bulbs and buds. Sec additional notes, No. XIV. 

Viewlefs foods of heat. 1 .462. The fluid matter of heat, or Calorique, in which all bodies 
are immerfed, is as neceflary to vegetable as to animal exiftence. It is not yet determin¬ 
able wliether heat and light be different materials, or modifications of tlie fame materials, 
as they have feme properties in common. They appear to be both of them equally ne- 
cefTary to vegetable health, fince without light green vegetables become firft yellow, that 
is, they lofe the blue colour, which contributed to produce the green; and afterwards 
they alfo lofc the yellow and become white; as is feen in cellcry blanched or etiolated for 
tl)e table by excluding the light from it. 

The upper furface of leaves, which I'fuppofe to be their organ of refpiration, feems to 
require light as well as air; fince plants which grow in windows on the infide of houfes 
are ecjually follicitous to turn the upper fide of tlieir leaves to the light. Vegetables at 
the fame time exfude or perfpire a great quantity from their leaves, as animals do from 
their lungs; this perfpirable matter as it rifes from their fine veflels, (perhaps much finer 
than the pores of animal fkins,) is divided into inconcievable tenuity; and when^£Ied 
upon by the Sun’s light appears to be decompofed; the hydrogene becomes a part of 
the vegetable, compofing oils or refins; and the Oxygene combined vwth light or calo- 
rique afeends, producing the pu*e part of the atmofphere ot* vital air. Hence during the 
light of the day vegetables gi^^e up more pure air than their refpiration injures; but not 
fo in the night, even though cqhally expofed to warmth. This Angle fad would feem 
to fhew, that light is eflcntially different from heat; and it is perhaps by its combination 
with bodies, that their combined or latent heat is fet at liberty, and becomes fenfible. 
See additional note, XXXIV. 
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From earth’s.deep waftes eleSiric torrents pour, 

Or fhed from heaven the fcintillating fliower; 

Pierce the dull rootp relax its fibre-trains, 465. 

« 

Thaw the thick blood, which lingers in its veins ; 


EleSiric terrents pour, J, 463. The influence of eleffaricity in forwarding the germination 
of plants and their growth feems to be pretty well cftablirtiedi though Mr. Ingenhouz 
did not fucceed in his experiments, ani thence doubts the fuccefs of thofe of others. And 
though M. Rouland from his new experiments believes, that neither pofitive nor nega¬ 
tive ele 61 :ricity increafes vegetation; bfcth which philofophers had provioufly Kien fup- 
porters of the contrary doctrine; for raan^ other naturalifts havf fince repeated tl cir ex¬ 
periments relative to this object, and their new refults have confirmed their former oties. 
Mr. D’Ormoy and the two Ro/ders have found the fame fuccefs in numerous experi¬ 
ments which they have made in the laft two years; and Mr. Carmoy has fliewti in a 
convincing manner that electricity accelerates germination. 

Mr. D’Ormoy not only found various feeds to vegetate fooner, and to grow tailor 
which were put upon his infulated table and fupplied with eledtricity, but alfo that fillc- 
worms began to fpin much fooner which were kept electrified than tl .ofe of the fume 
hatch W'hich were kept in the fame place and manner, except that they were not elec¬ 
trified. Thefe experiments of M. D’Ormoy are detailed at length in the Journal de 
Phyfique of Rozier, Tom. XXXV. p. 270. 

M. Bartholon, who had before written a tra <4 on this fubjedt, and propofed ingenious 
methods for applying eledtricity to agriculture and gardening, has alfo repeated a numerous 
fet of experiments; and fliews both that natural clcdlricity, as well as the artificial, in¬ 
creafes the growth of plants, and the germination of feeds; and oppofes Mr. Ingonhouz 
by very numerous and conclufive fadts. lb. Tom. XX^fV. p. 401. 

Since by the late difeoveries or opinions of the Cltemifts there is reafon to believe, 
that water is decompofed in the vefiels of vegetabjes; and that the Hydrogene or inflam¬ 
mable air, of which it in part confifts, contributes to the nowrifhmcnt of tlic plant, and 
to the produdiion of its oiis,*rofms, gums, fugar, &cc. aad laftly as cledlricity decompofes 
water into thefe two airs termed Oxygene and Hydrogene* there is a powerful analogy to 
induce us to believe that it accelerates or contributes to* the growth of vegetation, and 
like heat may pofflbly enter into combination v/ith many bodies, or form the bufis of 
fonae yet uiianalifed acid. 
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Melt with warm breath the fr^ant gums, that bind 

The expanding foliage in its fcaly rind; 

And as in air the laughing leaiflets play, 

And turn their ftiining bofoms to the ray, 470 

Nymphs ! with Iweet fmile each opening flower invite. 

And on its damafk eyelids pour the light, 

» 

‘‘ So (hall my pines, Canadiah wilds that fliade, 
Where no bold ilep has pierc’d the tangled glade. 
High-towering palms, that part the Southern flood 475 

,v 

With fliadowy ifles and continents of wood. 

Oaks, whole broad antlers creft Britannia’s plain. 

Or bear her thunders o’er the conquer’d main. 

Shout, as you pafs, inhale the genial Ikies, ^ 

And balk and brighten in your beamy eyes; 480 

Bow their white heads, admire the changing clime, 

* f 

Shake from their candied trunks the tinkling rime; 

% 

With burfting buds their wrinkled barks adorn, 

And wed the timorous floret to her thorn ; 
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Deep ftrike their rcx>ts, their lengthening tops revive, 

And all my world of foliage wave, alive. 458 


Thus with Hermetic ai*t the Adept combines 
The royal acid with cobaltic mines ; 

Marks with quick pen, in lines unieen portrayed, 

The bluihing mead, grefen dell, and dufky glade; 490 

Shades with pellucid clouds the tintlefs field. 

And all the future Group exifts conceaFd ; 

Till waked by fire the dawning tablet glows, 

Green iprings the herb, the purple floret blows. 

Hills vales and woods in bright fiicceflion rife, 495 

And all the living landlcape charms his eyes, 

IX. With creft of gold ftiould fiiltry Sirius glare, 
And with his kindling trefles fcorch the air; 


Thus with Hermetic art, 1 . 487, The fympathetic inks nAde by Zaffre diffolved in 
the marine and nitrous adds have this curious property, that being brought to the 
fire one of them becomes green, and the other red; but what is more wonderful, they 
again lofe thefe colours, (unlefs the heat has been too great,) on their being again with¬ 
drawn from the fire. Firc-fereens have been thus painted, \^'hich in the cold have; /hewn 
only the trunk amd branches of a dead tree, and fandy hills, which on their app’ ^.ach to 
the fire have put forth gieen leaves and red flowers, and grafs upon the mounta’ ^s. I'he 
procefs of making thefe inks is very eafy, take Zaffre, as fold by the dniggifts, and digeft: 
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With points of flame the fhafts of Summer .arm, 

And bum the beauties he deflgns to warm;— 500 

—So erfl: when Jove his oath extortqd mourn’d, 

* t 

And clad in glory to the Fair return’d; 

While Loves at forky bolts their torches light, 

And refting lightnings gild the car of Night; 

His blazing form the dazzled Maid admir’d, 505 

Met with fond lips, and in his arms expir’d;— 

* 

Nymphs ! on light pinion lead your banner’d hofts 
High o’er the cliffs of Orkney’s gulphy coafts; 

Leave on your left the red volcanic light. 

Which Heccla lifts amid the dufky night; 510 

Mark on the right the Dofrine’s fiiow-capt brow, 

Where whirling Maelstrome roars and foams below; 
Watch with unmoving eye, where Cepheus bends 
His triple crown, his fcepter’d hand extends; 


it in aqua regia, and tha calx of tobalt will be diffolved; which folution mufl be diluted 
with a littic common water t<f p|«vent it from making too ftrong an impreflion on the 
paper; the colour when the paper h heated becomes of a fine green-blue. If Zaffre or 
Regulus of Cobalt be diffolved in the fame manner in fpirit of nitre, or aqua fortis, a 
rcddifli colour is produced on expoiing the paper to heat. Chemical Di< 5 lionary by Mr. 
Keir, Art. Ink Sympathetic. 

PartE H 
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Where ftuds Cassiope with ftars unknown 515 

Her golden chair, auid gems her fapphire zone; 

Where with vaft convolution Draco holds 
The ecUptic axis in his fcaly folds, 

O’er half the ikifes his neck enormous rears, 

And with immenfe meanders parts the Bears ; 520 

Onward, the kindred I^ars with fixjtftep rude 
Dance round the Pc^e, purluing and purfued. 

t 

“ There in her azure coif aixl ftany ftole. 

Grey Twilight fits, and rules the flumbering Pole ^ 
Bends the pale moon-beams round the Iparkling coaft, 
And ftrews with livid hands eternal fi*oft. 526 

ft 

There, Nymphs ! alight, array your dazzling powers, 
With fudden march alarm the torpid Hours j 


TVtth Jfars unknown. I. 51^. Alluding to the (|b»r which aapcared in the chair of 
Cafliopea in the year 1572, which at lirft furpafled Jupitewin magnitude and brightnefs, 
diminifhed by degrees and dij&ppeared in iB months j it alarmed all the aflxonomers of 
the age, and was eftecmed a comet by «Could this have been the Georgium 

fidus ? 
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On ice-built ifles expand a thouland fails. 

Hinge the ftrong helms, and catch the frozen gales; 

On ice^built ifleu J, 529. There are many resins to believe from the accounts of 
travellers and navigators, that the illands of ice in the higher northern latitudes as well 
as the Glaciers on the Alps continue perpetually to mcreafr in bulk. At certain times 
in the ice-mountains of Switzerland there happen cracks which have Ihewn the great 
thicknefs of the icc^ as fome of thefe cracks have meafured three or four hundred ells 
deep. The great illands of ice in the northern fcas near Hudfon’s bay have been ob- 
ferved to have been immerfwl above one hundred ^thorns beneath the furface of the fea, 
and to have rilen a fifth or fixth part above the furface, and to have meafured between 
three and four miles in circumference. Phil. Tranf. Na ^^65. Se6t. 2. 

Dr. Lifter endeavoured to Ihew that the ict; of fea-water contains fome fait and per¬ 
haps lefs air than common ice, and that it is therefore much more difficult of folution j 
whence he accounts for the perpetual and great increafe of thefe floating iflands of ice. 
Philof TranC No. 169. 

As by a famous experiment of Mr. Boyles it appears that ice evaporates very feft in 
fevere frofty weather when the wind blows upon it; and as ice in a thawing ftatc is 
known to contain fix times more cold than water at the fame degree of fenfiblc coldnefs. 
It is eafy to underftand that winds blowing over iflands and continents of ice perhaps 
much below nothing on Farenheit’s fcale, and coming from thence into our latitude rauft 
bring great degrees of cold along with them. If we add to this the quantity of cold pro¬ 
duced by the evaporation of the water as well as by the folution of the ice, we cannot 
doubt bur that the northern ice is the p|inciple fource of the coldnefs of our winters, 
and that it is brought hitlier by the regions of air blowing from the north, and which 
take an aj^arent eafterly dir€<aion by their coming to a part of the furface of the earth 
which moves fafter than the latitude they come from. Hence the increafe of the ice in 
the polar regions by increafing the cold of otir climate adds at the frme time to the bulk 
of the Glaciers of Italy and Switzerland. 

If the nations who inhsd>it this hemifphere of the globe, inftcad of deftroying their 
fea-men and exhaufting their wealth in tinnecef&ry wars, could be induced to unite their 
labours to navigate thefe hnlnenfe maflesiof ice into the morg foutHbm oceans, two great 
advantages would refuh to mankind, the tropic countries would be much cooled by their 
folution, and our winters m th*s \atitude would be rendered much milder for perhaps a 
century or two, till the maflfes of ice became again enormous. 

Mr. Bradley i ribes the cold winds and wet weather which fometimes happen in 
May and June to the folution of ice-iflands accidentally floating from the north. Treatife 
on Htribandry ^d Gardening, Vol II. p. 437 » And adds, that Mr. Barham about 

H2 
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The winged rocks to feverifli climates guide, 

r 

Where fainting Zephyrs pant upon the tide; 530 

Pafs, whCTe to Ceuta Calpe’s thunder roars, 

And anfwering echoes fhake the kindred fliores; 

Pafs, where with palmy plumes Canary fmiles, 

And in her filver girdle binds her ifles; 

c 

Onward,, where Niger’s dufky Naiad laves 535 

A thoufand kingdorns with.prolific waves, 

( 

Or leads o’er golden fands her threefold train 
In fteamy channels to the fervid main, 

While fwarthy nations croud the fultry coaft, 

Drink the Irefli breeze, and hail the floating Froft, 540 


the year 1718, in his voyage from Jamaica to England in tlie beginning of June, met 
with ice-iflands coming from the north, which were furroundcd with fo great a fog that 
the fliip was in danger of ftriking upon them, and that one of them meafured fixty 
miles in length. 

We have lately experienced an inliance of ice-illands brought from the Southern 
polar regions, on which the Guardian ftruck at the beginning of her padfage from the 
Cape of Good Hope towards Botany Bay, on IVJflember 22, 1789. Thefe iflands were 
involved in mift, were about one hundred and fifty fatbomsdong, and about fifty fathOn(s 
above the furface of the water. A part from th§ top«f one of them broke off and fell 
into the fca, caujfing an extraordinary commotion in tke water and a thick fmoke ail 
round it. * 

Threefold train. 1 . 527 * The river Niger after trava*fing an immenfe tra<ft of populous 
country is fuppofed to divide itfelf into three other great rivers. The Rio Grande, the 
Gambia, and the Senegal. Gold-duft is obtained from tlie fands of thefe river 
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Nymphs I veil’d in mift, the melting treafufes fleer, 

And cool with ardic ifiiows the tropic year. 

So from the burning Line by Monfopns driven 

Clouds fail in fquadrons o’er the darken’d heaven j 

Wide waftes of land the gelid gales pervade, 545 

And ocean cools beneath the moving fhade^ 

» 

XIL Should Solstice, flaHdng through the fickeiiing 
» 

bowers,. 

Suck the warm dew-drops, lap the falling fhowcrs; 

Kneel with parch’d lip, and bending from it’s brink 
From dripping palm the fcanty river drink ; 550 

Nymphs ! o’er the foil t^ thoufand points ered, 

And high in air the eledric flame colled.* 


Wtdt Vuojies fff /and. I. 545. When the fun is in the Southern tropic 36 deg. diftant 
from the zenitli) the thermometer is feldom lower tlian 72 deg. at Gondar in Abyffinia, 
but it falls to 60 or ^3 deg. wlim the fup is immediately vertical; fo much docs the 
approach of rain countera<^ the heat of the fun. Bruce's Travels, Vol. 3. p. 670. 

thoufand points ere£l. 1. 551. The folution of water in air or in calorique, feems 
to acquire elctStric matter at the fame time, as appears from an experiment of Mr. Benner. 
He put fome live coals into an infulated funnel of metal, and throwing on them a little 
water obferved that the afeending fteam was ele^trifed plus, and the water which de* 
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Soon fliall dark mifts with felf^-^attradlion ihroud 
The bkziag day, and fail in wilds of cloud ; 

Each lilvery Flower tlje ftreams aerial quaff, 555 

Bow her Iweet head, and infant Harveft laugh. 

‘‘ Thus when Elija mark’d from Carmel’s brow 
In br^ht expanfe the briny flood below; 

Roll’d his red eyes amid the fcorching air. 

Smote his firm breaft, and breathed his ardent prayer; 
High in the midft a mafly altar flood, 561 

And flaughter’d offerings prefs’d the piles of wood; 

While Israel s chiefs the facred hill furfound. 

And familh’d armies crowd the djufly ground ; 


fcended through the funnel was de^hrifed minus. Hence it appears that though clouds 
by thdr change of form may fometimes become eledrifed minus yet they have in general 
an accumulation of eledxicity. This accumulation of cleric matter alfo evidently con¬ 
tributes to fupport the atmofpheric vapour whai it i;; eohdenfed into the form of clouds, 
becaufe it is feen to defcend rapidly after the i|afhes of lightning have diminifhed it^ 
quantity j whence there is reafon to conclude that vcpr numerous metallic rods with fine 
points eredred high in the air might induce it at any time tOf>art with fome of its v/ater. 

If we may truft the theory of Mr. Lavoilier Concerning the compofition and decom- 
pofition of water, there would feem another fource of thunder-fliowers j and that is, 
that the two gafles termed oxygene gas or vital air, and hydrogene gas or infiamm^sble 
, may exift in the fummer atmofphere in a ftatc of mixture but not of combimr ion, 
and that the eledtric fpark or flafh of lightning may combine them and. produce 
inftantaneoufly. 
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While proud Idolatry was leagued with dearth, 5^5 

And wither’d famine fwept the defert earth.— 

‘‘ Oh, mighty Lord 1 thy woe-worn fervant hear, 

Who calls day name in agony of prayer; 

“Thy fanes diftionour’d, and thy prophets flain, 

“ Lo! I alone furvive of all thy train!— 57® 

“ Oh fend from heaven day fecred fire,—^and pour 
“ O’er the parch’d land the felutary ftiower,— 

“ So fhall thy Prieft thy erring flock recal,— 

“ And fpeak in thunder, ** Thou art Lord of all.**— 
He cried, and kneeling on the mountain-lands, 575 

Stretch’d high in air his fupplicating hands. 

—Defcending flames the dulky Ihrine illume; 

Fire the wet wood, the lacred bull confrime ; 

Wing’d from the fea the gathering mills arife. 

And floating waters darken all the Ikies ; 5^® 

The King with fhifted reins his chariot bends, 

And wide o’er eartli’the airy flood defcends; 

With mingling cries dilperfing holts applaud. 

And Ihouting nations own the living God.” 
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The Goddess ceafed,—^the exulting tribes obey, 

I 

Start from the foil, and win their airy way ; 

The vaulted Ikies with flreams of traniient rays 
Shine, as they pafs, and earth and ocean blaze. 

So from fierce wars when lawlefs Monarch’s ceafe, 

Or Liberty returns with laurel’d Peace ; 59 ^ 

Bright fly the fparks, the colour’d luftres bum, 

Flafh follows flafh, 'and ll^me-wing’d circles turn ; 

« 

Blue ferpents fweep along the dufky air. 

Imp’d by long trains of fcintillating hair; 

Red rockets rife, loud cracks are heard on high, 595 

And fhowers of ftars rufh headlong from the fky, 

Burft, as in filver lines they hifg along. 

And the quick flafh unfolds the gazing throng. 



j^rgtiment of the Second Capita, 


Address to the Gnomes. I. The Earth thrown from a 
volcano of the Sun; it’s atmofphere and ocean i it’s journey through 
the zodiac j vicillitude of day-light, ^nd of leafons, 11. II. Primeval 
iflands. Paradife, or the golden Age. Venus riling from the fea, 33. 
III. The firft great earth<5[uakes; cpntineijts raifed from the fea; 
the Moon thrower from a volcano,* has no atmofphere, and is frozen; 
the earth’s diurnal motion retarded; it's axis more inclined; whirls 
with the moon round a new centre. 67. IV. Formation of liroe-ftone 
by aqueous folution ; calcaneous fpar 5 white marble ; antient ftatuc 
of Hercules refting from his labours. Antinous. Apollo of Belvidere. 
Venus de Medici. Lady Elizabeth Fofter, and Lady MeJbourn by 
Mrs. Darner. 93. V. i. Of moralTes. Whence the produ6tion of 
Salt by elutriation. Salt-mines at Cracow, 115. 2. Production of 

nitre. Mars and Venus caught by Vulcan, 143. 3. Production of 

iron. Mr. Michel’s improvement of artificial magnets, Ufes of 
Steel in agriculture, navigation, war, 183. IV. Production of acids, 
whence Flint. Sea-fand. Selenite. Aibeftus. Fluor. Onyx, Agate, 
Mocho, Opal, Sapphire, Ruby, Diamond. Jupiter and Europa, 215. 
VI. I. New fubterraneous fires from fermentation. Produ« 5 tion of 
Clays j manufacture of Porcelain in China; in Italy; in England. 
Mr. Wedgwood’s works at Etruria in StafFordfiiire. Cameo of a 
Slave in Chains ; of JHope.* Figures on the Portland or Barberini 
vafe explmned, 271. z.’cSoal; Pyrite; Naphtha; Jet; Amber. Dr. 
Franklin’s difcovery of dilarming the Tempelt of it’s lightning. 
Liberty of America; of Ireland; of France, 349. VII. Antient 

I 
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central fubterraneous fires. Produ6lion of Tin, Copper, Zink, 
Lead, Mercury, Platina, Gold and Silver. Deftrudlion of Mexico. 
Slavery of Africa, 395. VIII. Deftruftion of the armies of Cam- 
byfes, 431. IX. Gnomes like ftars of an Orrery. Inroads of the 
Sea flopped. Rocks cultivated. Hannibal pafles the Alps, 499. 
X. Matter circulates. Manures to Vegetables like Chyle to Ani¬ 
mals. Plants rifing from the Earth. St. Peter delivered from 
Prifon, 537. Departure of the Gnomes, 575. 



THE 

ECONOMY OF VEGETATION. 


CANTO 11 . 


And NOW THE Goddess with attention fweet 
Turns to the Gnomes, that circle round her feet; 

Orb within orb approach the marfhard trains, 

♦ 

I 

And pigmy legions darken »all the plains; 

<9 

Thrice fhout with filyer tones the applauding bands. 
Bow, ere She freaks, and clap their fairy hands. 

la 
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So the tall grafs, when nocai-tide zephyr blows, 

« 

Bends it’s green blades in undulating rows ; 

Wide o’er the fields the billowy tumult fpreads, 

And ruftling harvefts bow their golden heads. lo 

I. “ Gnomes I your bright forms, prefiding at her birth, 
Clung in fond fquadrons round the new-born Earth ; 
When high in ether; with ‘explofion dire, 

From the deep craters of his realms of fire. 

The whirling Sun this ponderous planet hurl’d, 15 

And gave the aftonifh’d void another world. 

When fi-om it’s vaporous air, condenfed by cold, 
Delcending torrents into oceans roll’d j 


From the deep craters* 1. 14. The exUlence of folar volcanos is countenanced by their 
analogy to terreftrial, and lunar volcanos; and by the Ipots on the fun’s dilk, which have 
been fhewn by Dr. Wilfon to be excavations thrqugh its luminous furface, and may be 
fuppofed to be the cavities from whence the plaii^^ts and comets wrare ejeded by explofions. 
See additional noteS) No. XV. on folar volcanos. 

When from its vaporous air. 1. 17. If the nucleus oV the earth was thrown out frean 
the fun by an explofion along witli as large a quantity of furrounding hot vapour as its 
would occafion to. accompany it, the ponderous femi-fluid nucleus would take 
a fpherical form from the attra<Slion of its own parts, which would become a;? oblate 
fpheroid from its diurnal revolutioa As the vapour cooled the water would prcci- 
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And fierce attradion with relentlefs force 

Bent the reludant wanderer to it’s courfe. * 20 


Where yet the Bull with diamond-eye adorns 
The Spring’s fair forehead, and with golden horns; 

Where yet the Lion climbs the ethereal plain. 

And {hakes the Summer from his radiant mane; 

Where Libra lifts- her airy arm, land weighs, 2 5 

I 

Foiled in her filver ballance, nights and days; 

With paler luftrcs where Aquarius burns, 

And fhowers the ftill fnow from his hoary urns j 
Your ardent troops purfued the flying fphere, 

Circling the flarry girdle of the year ; 30 

While fweet vicifEtudes of day and clime 
Mark’d the new annals of enafcent Time* 


pitated, and an ocean wouM furround t^ie fpherlca] nucleus with a fuperincumbent atmO'- 
fphere. The nucleus ,of folai**lava» would likewife become harder as it became cooler. 
To underftand how the of the earth were afterwards formed from the fediments of 
this circumfluent ocean the reader is referred to an ingenious Treatife on the Theory of 
the Earth by Mr.Whitehurft, who was many years a watch-maker and engineer at Derby, 
but whofe ingenuity, integrity, and humanity, were rarely equalled in any ftation of life. 

2 
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II. ‘‘ You trcxl with printlefs ftep Earth’s tender globe, 
While Ocean wrap’d it in his azure robe; 

Beneath his waves her hardening ftrata fpread, 35 

f 

Railed her Primeval Islands from his bed, 


JVhUe ocean wrap*d, 1 . 34. See additional notes, No. XVI. on the produilion of cal¬ 
careous earth. 

Her hardening Jirata fpread. I. 35. The granite, or moor-ftone, or porphory, con- 
flltute the oldcfl part of the globe, fince the limeftone, fliells, coralloids, ond other fea- 
produ£Iions reft upon them; und upoIl^thefe fea-produ6lions are found clay, iron, coal, 
fait, and filiceous fand or grit-ftone. Thus there feern to be three divifions of the globe 
diftindlly marked j the fir/I I fuppofe to have been the original nucleus of the earth, or 
lava proje<Stcd from the fun; 2. over tliis lie the recrements of animal and vegetable 
matter produced in the ocean j and, 3. over thefe the recrements of animal and vegetable 
matter produced upon the land. Befides thefe there are bodies which owe their origin 
to a combination of thofe already mentioned, as filiceous fand, fluor, alabaftcr; whicli 
feem to have derived their acids originally from the vegetable kingdom, and their earthy 
bafes from fea-produ6Iions. See additional notes, No. XVI. on calcareous earth. 

Raifed her primeval ijlands, 1 . 36. 'I'lie nucleus of the earth, Rill covered with water, 
received perpetual ina*eafe by the immenfe quantities of fticlls and coralloids either 
annually produced and relinquilhed, or left after the death of the animals. Thefe would 
gradually by their different degrees of cohefion be feme of them more and others lefs 
removable by the influence of folar tides, and gentle tropical breezes, which then muff 
have probably extended from one pole to the other; for it is fuppofed the moon was not 
yet produced, and that no ftorms or unequal winds had yet exiftence. 

Hence then the primeval iilands had their gradual origin, were raifed but a few feet 
above the Iwel of the fea, and were not expofed to, the great or fudden variations of heat 
and cold, as is fo well explained in Mr, Whithsirft’s Theory of the Earth, chap. xvi. 
Whence the paradife of the facred writers, and the golden age of die profane ones, feems 
to have liad a real exiftence. As there can be no rainbow, wlien the heavens are covered 
with clouds, becaufe the fun-beams are then precluded tfom falling upon the rain-drops 
oppofite to the eye of the fpe<ftator, the rainbow is a mark of gentle or partial fliowers. 
Mr. Whitehurft has endeavoured to Ihow that the primitive iflands were only moiftened 
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Stretch’d her wide lawns, and funk her windirfg dells, 

And deck’d her fhores with corals, pearls, and {hells. 

» 

‘‘ O’er thofe bleft ifles no ice-crown’d mountains tower’d. 
No lightnings darted, and no tempefts lower’d ; 40 

Soft fell the vefper-drops, condenfed below, 

Or bent in air the rain-refraded bow; 

Sweet breathed the zephyrs, juft perceiv’d and loft; 

And brinelefs billows only kifs’d the coaft; 

Round the bright zodiac danced the vernal hours, 45 
And Peace, the Cherub, dwelt in mortal bowers! 


by ncxaumal dews and not by fliowcrs, as occurs at this day to the Delta of Egypt; and 
is thence of opinion, that the rainbow had no exigence till after the produtSion of 
mountains and continents. As the felt of the fea has been gradually accumulating, being 
waflied down into it from the recrements of animal and vegetable bodies, the fea muft 
originally have been as frelh as river water j and as it is not yet feturatcd with felt, muft 
become annually mere feline. See note on 1 . 117 of this Canto. 

So young Dione. I. 47. There is an antient gem reprefenting Venus rifing out of the 
ocean fupported by two Tritons. Froii, >thc formality of the defign it would appear to 
be of great antiquity before the in:5rodu£ii0n of fine tafte into the world. It is probable 
that this beautiful allegory wat originally an hieroglyphic pi<fture (before the invention 
of letters) deferiptive of the tbrm&tion of the earth from the occaib which feeins to have 
been an opinion of many of the moft antient philofq)hers. 
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‘‘ So young Dione, nurfed beneath the waves, 

And rock’d by Nereids in their coral caves, 

Charm’d the blue lifterhood with playful wiles, 

Lifp’d her fwcet tones, and tried her tender Imiles. 50 
Then, on her beryl throne by Triton’s borne, 

Bright rofe the Goddefs like the Star of morn; 

When with foft fires the milky dawn He leads, 

« ft 

And wakes to life and love the laughing meads 5— 

With roly fingers, as uncurl’d they hung 55 

Round her fair brow, her golden locks flie wrung j 
O’er the fmooth furge on filver fandals flood, 

And look’d enchantment on the dazzled flood.— 

The bright drops, rolling from her lifted arms, 

In flow meanders wander o’er her charms, 60 

Seek round her fnowy neck their lucid track, 

I 

Pearl her white Ihoulders, ^rn her ivory back, 

Round her fine waift and fwelling bofom fwim, 

And ftar with glittering brine each* cryftal limb*— 
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I 1 

—^The immortal form enamour’d Nature hail’d^ 
And Beauty blaz^ to heaven and earth, unvail’d* 


III. You! who then, kindling after many an age, 
Saw with new fires the fiirft Volcano rage, 

O’er fmouldering heaps of livid fiilphur Iwell 

At Earth’s firm centre, and diftehd her fliell, 70 


7 %e firji volcano. 1. 6 ^. As the cartfi before the cxiftence of earthquakes was nearly 
level, and the greateft part of it covered witli fea; when the firft great fires began deep 
in the internal parts of it, thofe parts would become much expanded; this expanfion 
would be gradually extended, as the heat increafed, through the whole terraqueous globe 
of 7000 miles diameter; the cruft would thence in many places open into fiffurcs, whieh 
by admitting the fea to flow in upon the fire, would produce not only a quantity of 
fteam beyond calculation by its expanfion, but would alfo by its decompofition produce 
inflammable air and vital air in quantities beyond conception, fufficient to effed thofe 
violent explofions, the veftiges of which all over the world excite our admiration and our 
ftudy; the difficulty of underftanding how fubterraneous fires could exift without the 
prefence of air has difappeared fince Dr.’Prieftlcy’s difeoveries of fuch great quantities of 
pure air which conftitute all the acids, and confequently exift in all faline bodies, as fea- 
fait, nitre, lime-ftone, and in all calcifqrra ores, as manganefc, calamy, ochre, and other 
mineral fubftances. See an ingenious treatife by Mr. Michel on earthquakes in the 
Philof. Tranf. * 

In thefc firft tremendous ignitions of the globe, as the continents were heaved up, the 
vallics, which now hold the fea, were»fQni»cd by the earth fubfiding into the cavities made 
by the rifling mountains j as tj^ie fteam, t^ich railed them condenfed; which would thence 
not have any caverns of great jgxtent remain beneath them, as Ibme philolbphers have 
imagined. The earthquakes pf raod^n days are of very fmall extent indeed comped 
to thofe of antient times, and are ingenioufly compared by M. De Luc to the operations 
of a mole-hill, where from a fmall cavity are raifed from time to lime fmall quantities of 
lava Or pumice ftone. Monthly Review, June, 1790. 


Paut I. 


K 
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Saw at each opening cleft the furnace glow, 

t 

And feas rufli headlong on the gulphs below.— 

Gnomes ! how you fhriek’d ! when through the troubled air 
Roar’d the fierce din of elemental war; 

When rofe the continents, and funk the main, 75 

And Earth’s huge Iphere exploding burft in tv^ain.— 
Gnomes ! how you gazed ! when from her wounded fide 
Where now the South-Sea heaves its wafte of tide, 

i 

Role on fwift wheels the Moon’s refulgent car. 

Circling , the folar orb, a fifter-ftar, 80 

Dimpled with vales, with Ihining hills embofs’d, 

And roll’d round Earth her airlefs realms of fi-oft. 


The moetCs refulgent car* 1 . 77. See additional notes, No. XV. on ^:>lar volcanos. 

Tier airlefs realms of frofi, 1 . 82. If the moon had no atmofphere at the tirr of it? 
elevation from the earth j or if its atmofphere was aft<frwards ftolen fro . it by the 
earth’s attraction} the water on the moon would rife qijickly into vapour, nd the coM 
produced by a certain quantity of this evaporatipij would congeal the remainder of it. 
Hence it is not probable that the moon is at prefrat inhabited, but as it feems to have 
fuffered and to continue to fuffer much by volcanos, a fufficient quantity of air may in 
procefs of time be generated to produce an atmofphere; which may prevent its heat from 
fo eafily efcaping, and its water from fo eafily cvapotsiting, and thence become fit for 
the produtStion of vegetables and animals. 

That the moon pofifelTes little or no atmofphere is deduced from the undi minified 
Jufrre of the ftars, at the inftant when they emerge from behind her difk. That the 
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“ Gnomes ! how you trembled! with the dreadful force 
When Earth recoiling ftagger’d from her courfe; 

When, c*s her Line in flower circles {pun, . 85 

i; 1 (ic: {hock’d axis nodded from the {iin, 
dreadfua march the accumulated main 
' vvep, her vaft wrecks of mountain, vale, and plain; 

And, vhile new tides their fhbuting floods unite, 

And hail their Queen, fair 5 .^ent of the night; 90 


ocean of the moon is frozen, is confirmed fi*om there being no appearance of lunar tides > 
which, if they exifted, would cover the part of her difk ncareft the earth. See note on 
Canto III. I. 61. 

JFhen earth recoiling. 1 .84, On fuppofition that the moon was thrown from the earth 
by the explofion of water or the generation of other vapours of greater power, the re- 
r.iuining part of the globe would recede from its orbit in one direction as the moon receded 
in anotlier, and that in proportion to the relpe^live momentum of each, and would 
fterwards icvolyc round their comrdon centre of gravity. 

>f i]i(‘ from any part of the earth except exactly at tlie line or poles, the 

f '•uk w'ou.xi lend to turn the axis of the earth out of its previous direftion. And as a 
1 r*. )f mat -r rifing from deep parts of the globe would have previoufly acquired lefs 

ditirnaj v-. lot ty than the earth’s furface from whence it rofe, it would receive during the 
time of Its riling additional velocity from the earth’s furface, and would confequently fo 
nvuch retard the motion of the ear A round its axis. 

When the earth thus receded the^ock would overturn all its buildings and forefts, and 
the water would rulh with inconceivable violence over its furface towards the new fatel- 
lite, frem two caufes* botli by its*not at firft acquiring the velocity with which the earth 
receded, and by the attra£tioh of the new moon, as it leaves the earth i on thefe accounts 
at firft there would be but one tide till the moon receded to a greater diftance, and the 
earth moving round a common centre of gravity between them, the water on the fide 
furtheft from the moon would acquire a centrifugal force in refped: to this comnion cen¬ 
tre between itfelf and the moon. 

a Ka 
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Chain’d to one centre whirl’d the kindred Spheres, 

And mark’d with lunar cycles folar years, 

r 

IV. Gnomes ! you then bade diflblving Shells diftil 
From the loofe fummits of each fhatter’d hill, 

To each fine pore and dark interftice flow, 95 

And fill with liquid chalk the mafs below. 

Whence fparry forms *in dufky caverns gleam 
With borrow’d light, and twice refrad: the beam; 

While in white beds congealing rocks beneath 

Court the nice chillel, and defire to breathe.— 100 


DiJ/ohing JhelU dijiih 1.93. The lime-ftone rocks have had their origin from fhells 
formed beneath the fea, the fofter ftrata gradually diflblving and filling up the interftices 
of the harder ones, afterwards when thefe accumulations of (hells were elevated above 
the waters the upper Ifirata became diflfolved by the aifiions of tlie air and dews, and 
filled up the interftices beneath, producing folid rocks of different kinds from the coarfe 
lime-fionies to the fineft marbles. When thofe lime--ftones*have been in fuch a fltuation 
that they could form perfefl cryftals they are called fpars, fome of which poftefs a double 
refradfion, as obferved by Sir Ifaac Newton. When‘thefe cryftals are jumbled together 
or mixed with fome colouring impurities it is ten?^d marble, ‘if its texture be equable 
and firm; if its texture be coarfe and .J)orOus yet ^ard,«it is called lime-ftone j if its 
texture be very loofe and porous it is termed chalk. In fome rocks the (hells remain 
aliboft unchanged and only covered, or bedded with lime-ftone, which feems to have 
been diflfolved and funk down amongft them. In others the fofter (hells and bones are 
dtfl^lvcd, and only (harks teeth or harder echini -have preferved their form irwdioped 
in the chalk or lime-ftone; in fome marbles tlie foludon has been complcat and no 
veftiges of (hell appear, as in the white kind called ftatuary by the workmen. See addit. 
notes, No. XVI. 
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Henoe wearied fiB^RCULBS in marble rears 
His languid limbs, and refts a thoufand years; 

.Still, as he leans, fliall young Antinous pleafe . 

With carelefs grace, and unaflFe6ted eafe; 

Onward with loftier ftep Apollo fpring, 105 

And launch the unerring aiTOW from the firing j 
In Beauty’s bafhful form, the veil* unfurl’d. 

Ideal Venus win the gazing world. 

Hence on Roubiliac’s tomb fhall Fame fublime 
Wave her triumphant wings, and conquer Time; no 
Long with foft touch fhall Damer’s chiffel charm, 

With grace delight us, and with beauty warm; 


Hence wearied Hercules. 1. loi. Alluding to the celebrated Hercules of Glyco 
reding after his labours ^ and to the eafy attitude of Antinous ^ the lofty flep of the Apollo 
of Bclvidere j and the retreating modefly of the Venus de MedicL Many of the defigns 
by Roubiliac in Weftminfter Abbey are uncommonly poetical j the allegory of Time and 
Fame contcndhig for the trophy of Ghtwial Wade, which is here alluded to* is beauti¬ 
fully told; tlie wings of Fame are dill e:^nded, and her^halr dill Boating in the air^ 
which not only fliews that fhe has that moment arrived, but alfo tliat her force is not 
. yet expended j at the fame time, that the old figure of Time with his difordered wings 
is rather leaning backwards and yielding to her impulfe, and muft apparently in anotho' 
indant be driven from liis attack upon the trophy. 
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Foster’s fine form fhall hearts unborn engage, 
And Melbourn’s fmile enchant another age. 


V. Gnomes ? you then taught tranfuding dews to pafs 
Through time-fall’n woods, and root-inwove morafs 116 
Age after age; and with filtration fine 
Difpart, from earths and liilphurs, the faline. 


I. “ Hence with dilFufive Salt old Ocean fteeps 
His emerald {hallows, and his fapphire deeps. 120 


Fojler's fine farm, 1 . H3. Alluding to the beautiful tlatues of Lady Elizabeth Foftcr 
and of Lady Melbourn executed by the ingenious Mrs. Darner. 

Root-inwove morafs. 1 . 116. The great mafs of matter which refts upon the lime-ftone 
ftrata of the earthj or upon the granite where the lime-ftone ftratum has been removed 
by earthquakes or covered by lava, has had its origin from the recrements of vegetables 
and of air-breathing animals, as the lime-ftone had its origin from fca animals. The 
•whole habitable virorld was originally covered with woods, till mankind formed them- 
felves into focieties, and fubdued thetn by fire and*by fteel. Hence woods in uncul¬ 
tivated countries have grown and fallen through many ages, whence morafles of immenfe 
extent \ and from thefe as the more foluble gtrts were waftied away firft, were produced 
fea-falt, nitre, iron, and variety of acids, which congbining with calcareous matter were 
produdlive of many folTiI bodies, as flint, fea-fand, felenite, with the precious ftones, and 
perhaps the diamond. See additional notes, No. XVII. 

Hence with diffufive fait. 1 . 119. Salts of various kinds are produced from the recre- 
jTicnts of animal and vegetable bodies, fuch as phofphoric, ammoniacal marine fait, and 
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Oft in wide lakes, around their wanner brim 
In hollow pyramids the cryftals fwim; 

Or, fufed by earth-bom fires, in cubic blocks 

Shoot their white forms, and harden into rocks. 124 


others; thefe are wafhed from the earth by rains, and carried down our rivers Into the 
fea j they feem all here to decompofe each other except the marine felt, which has there¬ 
fore from the beginning of the habitable world been perpetually accumulating. 

There is a town in the itnmenfe felt-mines of Cracow in Poland, with a market¬ 
place, a river, a church, and a famous ftatue, (here fuppofed to be of Lot’s wife) by 
the moift or dry appearance of which the fubterramfcan inhabitants are feid to know when 
the weather is fair abovij ground. The gallerres in thefe mines are fo numerous and fo 
intricate, that workmen have frequently loft their way, their lights having been buAt 
out, and have periftied before they could be found. Eflais, &c. par M. Macquart. And 
though the arches of thefe diiferent ftorics of galleries are boldly executed, yet they are 
not dangerous j as they are held together or fupported by large malics of timber of a 
foot fquare; and thefe vaft timbers remain perfe< 5 lly foimd for many centuries, while all 
other pillars whether of brick, cement, or felt foon diflblve or moulder away. Ibid. Could 
the timbers over water-mill wheels or cellars, be thus preferved by occafionally foaking 
them with brine ? Thefe immenfe maOes of rock-felt feem to have been produced by 
the evaporation of fea-water in the early periods of the world by fubterrancan fires. Dr. 
Hutton’s Theory of the Earth. See alfo Theorie des Sources Salees, par Mr. Struve. 
Hiftoire de Sciences de Laufenne, Tom. II. This idea of Dr. Hutton’s is confirmed by 
a mentioned in M. Macquart’s Eflais fur Minerologie, who found a great quantity 
of foflil fhells, principally bi-valves and madre-pores, in the felt-mines of Wialiczka 
near Cracow. During the evaporation of the lakes of felt-water, as in artificial falt- 
works, the felt begins to cryftallize near the edges where the water is lhalloweft, forming 
hollow inverted pyramids j wliich, when they become of a certain fize^ fubfide by their 
gravity; if urged by a ftronger fire the/alt fufes or forms large cubes; whence the felt 
fliaped in hollow pyramids,, called flak^felt, is better tafted and preferves flefti better, 
than the bafket or powder felt; bfcaufe it is made by lefs heat and thence contains more 
qf the marine acid. The^ fea-jvater afiout our ifiand contains from about one twenty- 
eighth to one thirtieth part of fta-felt, and about one eightieth of magnefian felt. See 
Brownrigg on Salt, See note on Ocymum, Vol. II. of this work. 
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“ Thus, cavern d round in Cracow s tmghtjr mines, 
With cryftal walls a gorgeous city fhines; 

Scoop’d in the briny rock long ftreets extend 

i 

Their hoary courfe, and glittering domes afeend; 

Down the bright fteeps, emerging into day, 

Impetuous fountains burft their headlong way, 130 

O’er milk-white vales in ivory channels Ipread, 

And wondering feqk their fubterraneous bed. 

« 

Form’d in pelludd fait with cliiflel nice, 

The pale lamp glimmering through the fculptured ice, 
With wild reverted eyes fair Lott a ftands, 135 

And Ipreads to Heaven, in vain, her glafly hands; 

Cold dews condenfe upon her pearly breaft, 

And the big tear rolls lucid down her veft. 

Far gleaming o’er the town tranfparent fanes 

I 

Rear their white towers, and wave their golden Vanes ; 

Long lines of luftres pour tho^t trembling fays, 141 

«• 

. • *. 

And the bright vault returns the mipgled blaze. 
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2 . “ HfiNCE orient Nitre twes it’s jpErkting birth, 
And with prifindtic crjrfials geiAs the &nth, 

, 1 ^ ' ' I p , 

. O’er tottering domes ht fflmy folii^e Crawls, , 145 

Or frofts wiA brandling pluittes the tnouldering walls. 


Hence or uni Hiire* L 14^* Hitr« ia i^nd Ift natutaHy cr^ftallraedj ahd is 

fwept by brooms ftom earths and ftones, and thtatce called fwefepit^s qf nitre. It has 
lately been found in large qmttdtks in m natural bafon <}f calcare^ earth at Mtdfbtta in 
Italy, both in thin ftrata between tihe calcareous beds, and in c^orefixnc^ of various 
beautiful leafy and hairy femnt. Axk aocoimt of this nitro»bcd is given by Mr. 
Zimmerman and aMdged in Rozieifs joUtnal de Phyfiqtie Fevricr. 1790. This acid 
appears to be produced in all dtiuuifms where animal and vegetible matters are com- 
pleatly decompO^Ml, and which are expoied 10 the adHon of the air as on the vralis of 
ftables, and flaughter-^houfesj the cryids are pyUms furrowed by longitudinal groves. 

Dr. Prieftley difeoveted that Mtnouii 4ir Ot |as which he bbtahied by diflblvihg metals 
in nitrous acid, would combine rapidly whh yttal air, and|arodwce with it a mie nitrous 
acidi forming red clouds dating the combhwtioni the two airs Occupy only the fpace 
before occupied by one of them^fand at the lame time heat is pven out from the new 
combination. This dimunitidn of the bulk of a inbeture of nifroiis gts and vital air, 
Dr, Prieftley ingenbufty uftsd as a teft of the purity of the latter j a difeovery of the greateft 
importance in the ana^s of anw 

Mr. Cavcndllh has fmee denaonllrated tlmt two parts of vital air or oxypie, and one 
part of phloglftic ‘air or aaioitOj being long eispofed to fti<ick% unite, and produce 
nitrous acid. Philof. TihnC Vols. LXXy** and LiXStVjffl. 

Azote is one of abund?int^^«®a®a^ m mii^t^iaiod combined with calorique 

or heat, it forms azotic gas oi; pMOghlic’aifV and cotr^frs twotJuids of the atmofphcre; 
and is one of the prindpal coogpon^ of.animal bo^^ ao4 when unhed to vital air 
or oxygene {uodUoes the nftirOsia »gla JCiavoidsT fouan^d that parts by w^gjht of 
azote, and 43J parts pf ^xygene ’ ^ further 

addition of 36 paais ot bxygei^ sdtobis atiid waspr^uw de Chimie. When 

two aira become united lb. as to ptSdtpee an unelaftic hquid mudt calorique or heat is of 
ncceffity expelled dbi^pwliaps ni<itotaam,.'«dd okj^genated 

marine acid admit more heat mto th^ combinations than odi^ adds. 

L 
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As WOOS Azotic Gas the virgin Air, 

And veils in crimfon clouds the yielding Fair, 

Indignant Fire the treacherous courtflbip flies, 

Waves his light wing, and mingles with the ikies. 150 

“ So Beauty s Goddess, warm with new defire, 

Left, on her filver wheels,* the God of Fire; 

Her faithlefs charms'to fiercer Mars refign’d, 

f 

Met with fond lips, with wanton arms intwin’d* 

—Indignant Vulcan eyed the parting Fair, 155 

And watch’d with jealous ftep the guilty pair; 

O’er his broad neck a wiry net he flung. 

Quick as he ftrode, the tinkling mefhes rung; 

Fine as the fpider’s flimfy thread He wove 

The immortal toil to lime illicit love ; 160 

Steel were the knots, and fteel the .twifted thong, 

Ring link’d in ring, indiflblubly ftroijg ;* 

On viewlels hooks along the fretted roo^ 

He hung, unfcen, the inextricable woof.— 
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—Quick Hart the iprings, the webs pellucid* fprcad, , 165 

♦ 

And lock the embracing Lovers on their bed; 

. Fierce with loud taunts vindidiye Vulcan fprings, 

Tries all the bolts, and tightens all the firings, 

♦ 

Shakes with inceffant fhouts the bright abodes, 

Claps his rude hands, and calls the fellive Gods.— 170 

a 

\ 

—^With fpreading palms the alarmed Goddefs tries 
To veil her beauties from celeftial eyes, 

Writhes her fair limbs, the {lender ringlets llrains. 

And bids her Loves untie the obdurate chains; 

Soft fwells her panting bofom, as fhe turns,. 175 

And her flufli’d cheek with brighter blufhes burns. 
Majeftic grief the Queen of Heaven avows, 

And chafte Minerva hides her helmed brows; 

Attendant Nymphs with bafhfal eyes afkance 

Steal of intangled Mars a|trarifient glance; 180 

• • 'v 

Surrounding Gods the •circling nedar quaff, 

Gaze on the Fair, and envy as they laugh. 

hi 
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III. “ Hence duflcy Iron fleeps in dark abodes, 

«> 

And ferny foliage nellies in the nodes; 

Till with wide lungs Ihe panting bellows blow, 1B5 

And waked by fire the glittering torrents flow; 


Hence dujky Iron, 1 , 183. The produ£Mon of iron from the decompofition of vege¬ 
table bodies is perpefeualjy prefented t6*tour viewj the waters oozing from all moralTes 
are chalybeate, and depolit their ochre on being expofed to the air, the iron acquiring a 
cakiform ftate from its unionr with ojeygene or vital air. Where thin morafles lie on 
beds of gravel the latter are generally IbtineB by the filtration of fome of the chalybeate 
water through them. This formation of iron from vegetable recrements is furtlu r 
evinced by the fern leaves and other parts of vegetable, fo frequently found in the centre 
of the knobs or nodules of fome iron-ores. 

In fome of thefe nodules there is a nucleus of whiter irwi-earth furrounded by 
many concentric ftrata of darker and lighter iron-earth alternately. In one, which now 
lies before me, the nucleus 1$ a pnfm of a txlangider forth with blunted angles, and 
about half an inch high, and an inch and half broad; on every fide of this are concentric 
ftrata of fimilar irpn-i'Carth alternately browner and lefs browm j each ftratum is about a 
tenth of an inch in thicknefs and there are ten of them in number. To what known 
caufe can this exadly regulai^^iftribution of fo many €art% ftrata of different colours 
furrounding the nucleus be aferibed ? I dont knoW that any mineralogifts have attempted 
an explanation of this wonderful phenomenon. 1 fiifpe^i: it is owing to the polarity of 
the central nucleus. If iron-fifings be regularly laid cm paper by means of a fmail fieve, 
and a magnet be placed underneath, the filings will dUpofe themfelves in concentric 
curves with vacant intervafe between them. Now if thefe^kcm.filings are conceived to be 
fufpended in a fluid, whofe ^ecific gravity is fimilar to. thek own, and a magnetic bar 
was introduced as an axis intci this fluid, it k tssjy ^ friifdfef thftt bfie iron filings would 
difpofe themfelves into concentric fpheres, With intervalSjOf the circumnatant flqid 
between them, exatftly as is feen in thefe nodules of irqp-earth. As all the lavas confift 
of one fourth of irijn, (Kirvan’s Mineral) and almbft all other known bodies, whether of 
animal or vegetable origin, polfefs more or lefs of this fajoperty, may not the diftribu- 
tion of a great portion of the globe of the earth into ftrata of greater or lc& regularity be 
owng to the polarity of the whole? 
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—Quick whirls the wheel, the ponderous hammer falls, 

m 

Loud anvils ring amid the trembling walls, 

, Strokes follow ftrokes, the fparkling ingot fliines. 

Flows the red flag, the lengthening bar refines ; 19® 

Cold waves, inunerfed, the glowing mafs congeal, 

And turn to adamant the hifling Steel. 

$ 

Laft Michell’s hands ^idi touch of potent charm 
The polilh’d rods with powers magnetic arm; 


And turn te adamant. 1 . 192. The circumftances which rooder iron more valuable to 
mankind than any other mi^al ar^ i. its prt^ierty of being rendered hard to lb great a 
degree and thus conftituting fuch excellent tools. It was the dilcovery of this property 
of iron, Mr. Locke thinks, that gave fttch pre-eminence to the European world over the 
American one. 2, Its power of being welded j that is, when two pieces are made very 
hot and applied together by hammerings they unite compleaj^y, unl^ls any fcale of iron in¬ 
tervenes } and to prevent this it is ufual for fmiths to dip the Very hot bar in fand, a little of 
which fufes into Euid glafs with the Icale and is fijueezed out from between the uniting 
parts by the force of hamm*ermg. 3. Its power of acquiring magnetifm. 

It is however to be wilhed that gdld m Elver were difeovered in as great quantity 
as iron, fince thefe metals being indeftru^ble by expofure to air, water, fire or any com¬ 
mon acids would fupply wholefqme vefiHs for cookery, lb much to be defired, and fo 
difficult to obtam, and would form mc^ light and ^durable coverings for houfes, as 
well as indeftnv 5 Hble fire-gfates, oveni, and boiling vefiels. See additional notes, Ka 

XVni. on Steel. . , . 

• * 

Laji MicheWs bands. 1 . *Th0 difcoycry of the magnet feems to have been in very 
eai:ly times j it is menfi<med by Plato, Lucretius, Pliny, and Galen, and is faid to have 
taken its name of magnes from Magnefia, a fea- port of antient Lybia. 

As every piece of iron which was made magnetical by the touch of a inagnet became 
itfelf a magnet, many attempts were made to improve thefe artificial magnets, but with¬ 
out much fuccefs till Servingdon Savary, Efq. made them of hardened fteel bars, which 
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With points diredled to the polar ftars 195 

In one long line extend the temper’d bars; 


•were fo powerful thrft one of them weighing three pounds averdupois would lift another 
of the fame weight. Philof. Tranf. 

After tliis Dr. ICnight made very fuccefsful experiments on this fubjeft, which, though 
lie kept his method fecret, feems to have excited others to turn their attention to 
magnetifm. At this time the Rev. Mr. Michell invented an equally efficacious and more 
expeditious way of making ftrong artificial magnets, which he publifhcd in the end of the 
year 1750, in which he explained his method of what he called “ the double touch,” 
and which, fince Mr. Knight’s method has been known, appears to be fomewhat dif¬ 
ferent from it. 

This method of rendering bars of hardened fteel magnetical confffis in holding vtTti- 
cally two or more magnetic bars nearly parallel to each other with their oppofite po.es 
very near each other, (but neverthelefs feparated to a fmall dfllance,) thefe are to 
Aided over a line of bars laid horizontally a few times backward and forward. See 
Michell on Magnetifm, alfo a detailed account in Chamber’s Didlionary. 

What Mr. Micliell propofed by tliis method was to include a very fmall portion of 
the horizontal bars, intended to be made magnetical, between the joint forces of two 
or more bars already magnetical, and by Aiding them from end to end every part of the 
line of bars became fucceffively included, and thus bars pofTeiTed of a very fmall degree of 
magnetifm to begin with, would in a few times Aiding backwards and forwards make the 
other ones much more magnetical than themfelves, which arc then to be taken up 
and ufed to touch the former, which are in fucceffion to be laid down horizontally in a 
line. •- 

There is ftill a great field remains for future difeoveries in magnerifm botli in refpea: 
to experiment and theory j the latter conAfts of vague conjc£Kires the more probable of 
which are perhaps thofc of Elpinus, as they affimulate it to electricity. 

One conjeaure I Aiall add, viz. that the polarity of maghetifm may be owing to the 
earth’s rotatory motion. If heat, eleCtricity, and magnetifin are fuppofed to be Auids of 
different gravities, heat being the heavieft of them, ^learicity the next heavy, and mag- 
nctifm the lightell, it is evident that by the quick devolution of the earth the heat will be 
accumulated moft over the line, eleClricity next beneath this, and tliat the magnetifm 
will be detruded to the poles and axis of the earth, ♦like tihe atmospheres of common air 
and of inAammablc gas, as explained in the ijot^ on Canto 1 . 1 . 12^. 

Ekaricity and heat will both of them difplacc maghetifm, and this Aiews that th^ 
may gTavitate on each other; and hence when too great a quantity of tjie rieftric Auid 
becomes accumulated at the poles by defcendit% fnows, or other unkrio^^ n caufes, it 
may have a tendency to rife towards the tropics by its centrifugal force, and produce the 
iiortliern lights. See additional notes, No. 1 . 2 
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Then thrice and thrice with fteady eye he guides, 

And o’er the adhefive train the magnet Aides; 

The obedient Steel with living inftind: •moves, 

And veers for ever to the pole it loves. 200 

Hail, adamantine Steel I magnetic Lord! 

King of the prow, the plowAiart’, and the fword I 
True to the pole, by thee the pilot guides 
His fteady helm amid the flxu^ling tides. 

Braves with broad fail the immeafiirable fea, 205 

“f 

Cleaves the dark air, and alks no ftar but Thee.— 

By thee the plowftiare rends the matted plain, 

Inhumes in level rows the living grain; 

Intrufive forefts quit the cultured ground. 

And Ceres laughs with golden fillets crown’d.-— 2 1 o 
O’er reftlefs realms when fcpwling Difeord Aings 
Her fhakes, and loud the din of battle rings; 

Expiring Strength, "and* vanquiAi’d Courage feel 
Thy arm refiftlefs, adamantine Steel ! 
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IV. “ Hence in fine ftreams diffijfive Acids flow, 

4 

Or wing’d with Sire o’er Earth’s fair bofom blow; 216 

Tranfmut;e to glittering Flints her chalky lands, 

Or fink on Ocean’s bed in coundels Sands. 

Hence filvery Selenite her chryftal moulds, 

And foft Afbeftus finooths his filky folds; 220 

His cubic forms phofphnric Fluor prints, 

Or rays in Ipheres his aVn^thyftine tints. 

« 

Soft cobweb clouds tranfparent Onyx Ipreads, 

And playful Agates Weave their colour’d thneads; 


Dlffufive Acids fiovD. 1 . 215. The produ£bion of marine acid from decompofmg vege¬ 
table and animal matters with vital air, and of nitrous acid from azote and vital air, the 
former of which is united to its bafis by means of the exhalations from vegetable and 
animal matters, conftitute an analogy which induces us to believe that many other acids 
h»re either their bafes or arc united to vital air by means of fome part of decompofmg 
vegetable and animal matters. 

The great quantities of flint fand whether formed in mountains or in the fea would 
appear to derive its add from the new world, as it is found above the ftrata of Mme-ftone 
and granite which conftitute the old world, and as frie earthy bafis of flint is probably 
calcareous, a gr^t part of it feems to be produced by a conjundion of the new and old 
world; the recrements of air-breathing animalTi tfnd vegetables probably afford the acid, 
and the fhells of marine animals the earthy bafis, while another part may have derived 
its calcareous part alfo from the ddrompofition af vegetable and animal bodies. 

The fame mode of reafoning feems applicable to l^e fificeous ftones under various 
names, as amethyft^ Ohyic, agatf^ trkxdioe^ opal, See. which do not feeitt to havife undeigone 
any procefs from volcanic fires, and as thefr ftones only differ from flint by a greater or 
iefs admixture of argillaceous and calcareous earths. The different propoatidns of which 
in each kind of ftone may be feen in Mr. Kirwan*s valuable Elements <3f Mineralogy. 
See additional notes, No. XIX. 
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Gay pidured Mochoes ^ow with landfcape*dyes, 

And changeful Opals roll their lucid eyes; 

Blue lambent light around the Sapphire plays, . 

Bright Rubies blufli, and living Diamonds blaze. 

* 

» 

“ Thus, for attraffive earth, inconftant Jove 
M alk’d in new fhapes forlbok Ifis realms above,— 230 


Living diamonds hlaou. 1 . aaS. Sir Ifaac Newton having obferved the great power of 
refra<aing light, which the diamond poflefles above all otltcr cryftallized or vitreous matter, 
conje£hired that it was an iniammable body in fome manner congealed. Infomuch that 
all the light is reflected which fells on any of its interior furfeces at a greater angle of 
incidence than 24I degrees; whereas an artificial gem of glafe does not refledt any light 
from its hinder furfece, unkfs that fiirfece is inclined in an angle of 41 degrees. Hence 
the diamond refle£f$ half as much more light as a fiu^tious gem in fimilar circum* 
fiances} to which rouft be added Its great tranfparency, and the excellent polifii it is 
capable of. The diamond had neveithekrs been placed at the head of cryfials or precious 
fiones by the mineralogifts, tUl ]0ergthan ranged it of late in tke combufiibie clafs of 
bodies, becaufe by'the focus of ViUette’s burning mirror it was evaporated by a heat not 
much greater than wiU melt (Uver, and ^ve ouf light Mr. Hoepfner however thinks 
the dirperfion of the diamozul by this great heat fiiould be called a phofphorefcent eva¬ 
poration of it, rather tl^ a combu/htm; and feom its other analogies of cryfialUzation, 
hardnefs, tranfparency, and place of its nativity, wifhes again to replace it amongfi the 
precious fiones. Obferv. fur laFhy&qipe, par Rosier, Tom. XXXV. p. 448. See new 
edition of the Tranilation«of Cronfie^ by De Cofia. 

> V • 

Inconjiani yvut, L adp. •The purer air or ether in the antient mythology was repre- 
iented by Jupiter, and the mfestor air by Juno} and the conjuntfiion of thefe deities was 
feid to produce the vernal fhowers, and procreate all things, as is further ipdken of in 
Canto GL L 204. It is now <fifcovCTed that pure air, or oxygene, uniting wkh variety of 
bafes forms the nRiqus lands irfadds} at the vitriolic acid from^pure air and fulphur} 
Part L M 
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Firft her fweef eyes his Eagle-form beguiles, 

( 

And Hebe feeds him with ambrofial fmiles; 

Next the chang’d God a Cygnet’s down aflumes, 

And playful Leda fmooths his gloffy plumes ; 

Then glides a filver Serpent, treacherous gueft ! 235 

.And fair Olympia folds him in her breaft; 

Now lows a milk-white BiJll on Afric’s ftrand, 

And crops with dancing head the daify’d land.— 

With rofy wreathes Europa’s hand adorns 

His fringed forehead, and his pearly ’horns; 240 

Light on his back the fportive Damfel bounds, 

And pleafed he moves along the flowery grounds; 

Bears with flow ftep his beauteous prize aloof. 

Dips in the lucid flood his ivory hoof; 

Then wets his velvet knees, and wading laves 245 

* 

His filky fides amid the dimpling waves. 


. 1 . 

the nitrous acid from pure air and phlogiftjc aif» or azote; and carbonic icidj (or iixed 
air,) from pure air and charcoal Some of thefe affinities were perhaps portrayed by the 
Magi of Egypt, who were probably learned in chemiftry, in their hierc^lyphic pictures 
j^fore the invention of letters, by the l.oves of ^[upiter with terreftrial^ladk;% , ; And thus, 
phyfically as well as metaphyfically might be laid “ Jovis omnia plena/’ 
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While her fond train with beckoning hand» deplore, 

» 

Strain their blue eyes, and Qiriek along the 0 iore; 

Beneath her robe flic draws her fiiowy feet, 

And, half-reclining on her ermine feat, . 250 

Round his raifed neck her radiant arms fhe throws, 

And refts her fair cheek on his curled brows ; 

Her *)’'ellow treffes wave on wapton gales, 

And high in air her azure manfee laila. 

—Onward He moves, applauding Cupids guide, 255 

« 

And ikim on (hooting wing the fliining tide; 

Emerging Triton’s leave their coral caves, 

Sound their loud conchs,» and fmooth the circling waves. 

Surround the timorous Beauty, as (he fwims, . 

* 

And gaze enamour’d on her filver limbs, 260 

—Now Europe’s lhadowy (hores with loud acclaim 
Hail the fair fugitive; and (hout her name j 

Soft echoes warbld, whilpering forefts nod, 

• ^ * 

And coii(cious Nature owns the prelent God. 

—Changed from the Bull, the rapturous God afliimes 

n » 

Immortal, youth, with glow celeftial blooms, 266 
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With lenient words her virgin fears diiarms, 

« 

And clafps the yielding Beauty in his aims; 

Whence Kings and Heroes own illuftiicais birth, 

Guards of mankind, and demigods on earth. 270 

VI. ** Gnomes ! as you pals’d breath the labouring foil, 

The guards and guides of ^Nature’s chemic toil, * 

• • / 

You law, deep-fepulchred^ ip dulky realms, 

« 

which Earth’s rock-ribbed poiderous vault o’erwhelms, 
With .felf-bom‘ the mafs fermenting glow, 275 

fk- 

And flame-wing’d fulphurs quit the earths below. 

I. “ Hence dufiiie Clays in wide expanfion fpread. 
Soft as the Cygnet’s down, thdr Ihow-white bed; 


fiif-Urn fires. 1 . 275. After the accumulation bt plains and mountains on tlie 
calcareous rocks or granite which had been previoully raifed by volcanic fires, a fecond 
fct of vokanic fires were produced by the fermentation of thfSs new ma&, by which after 
the falts or acids and iron had been wafhed away in partly eJut^iatkm, difUpared the ful- 
phurous parts which were infohable in water; whence ai^Uiaceous and filiceous earths 
weyc left in fome plac^ i in others, bkumcn became fu&limed to the upper part of the 
ftn^iun, producing coa|j; of various degrees of puri^. 

\y&enee 4u^iie ctayiC I, zjf* See additional notes, No. XX. 
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With yielding flakes lucceiflve forms reveal,. 

And change obedient to the whirling wheel. 280 

—^Firft China’s fom, with early art ejate. 

Form’d the gay tea-pot, and the pidnrcd plate ; 

* 

t. 

Saw with illumin’d brow and dazzled eyes 

In the red ftove yitrefccnt ccdours rife ; 

Speck’d her tall beakers with cnUmel’d ftars, 285 

Her monfter-jofles, and gigantij^ars; • 

« 

Smear’d her huge dragons with metallic hues, 

With golden purples, and cobaltic blues; 

Bade on wide hills her porcelain cafll^ glare. 

And glazed Pagodas tremble in the air. 290 


“ Etruri^I-^ ext 
Glides the quick ^ plaiftic clay expands, 

I 

* 

Saw with illumin*d hrvw, I £83. colour is dtftmguiihable in the red-hot kiln but 
the red itfelf, till the workman introduces a piece of diy wood, which by producing 
a white flame renders all the other ccdours vifible in a moment. 

With g«ld«a parpies, 1. 288. See additional notes> No. XXI. 

Etruria! next, 1 . 291. Etruria may perhaps vie with China itfislf in the antiquity of 
its arts. The times erf its greateft fploidour Were prior to the foune&rions of Rome> and 


beneath thy i^agic hands 



295 

4 
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I* 

Nerved with •fine touch* thy fingers it tnms) 

• l4,«l 

Mark the nice bounds of vales, ewers, and urns; 
Round each fair form in lines itnmortal trace 

4 * 

Uncopied Beauty, ^d ideal <5race. 


Gnomes f as you now difioEt with hammers fine 

I 

The granite-rodk, the nd^ul'd Hint calcine; 

G|ind widi feong arm, circling chertz betwixt, 

Your pure Ka^o^lins and Fe-tun-tlcs mixt; 300 

O’er each red Tatars burning cave prefide, 

The keen-eyed FireWymphs blazing by your fide; 


tj 

the reign of one of it* beft p^aiae»i Jums, was the oldeft qpoch the Xomapoa knew. The 
earlieft hiHorian* fpeak dte Etml^uu aa then of ibigh an^ttHy» moa probably a 
colony fraen Phoenicia) to whkh a Pdb»%ian coibny acceded^ and .was nnited foon after 
Deucalion** Eood. The peculiar chara^kr of their enrther^w'Vafc* confifts in the admi¬ 
rable beauty, fimplieiiy, and diverfity of forms, which costlinue the beft models of tafte 
tp the orttds, of the prefent iimo*$ and in a Qiecie* of ^Pn«vitreous encauftic painting 
which was • reckoned, even in the time of Pliny, ami(j||g the loft arts of antiquity, but 
Whidh been recovered by thO ing^nity and h^iiiiilry of JMr. Wedgwood, It 

is fuppofod dtet the principal mhisaifeiafW about dVoIa, 4t the foot of Vefuvius» 

for it is uf’that neighbourhood rbat <be gneatpR; i^U^tb^es of antique vafes have been 
found} and it Is faid that the of llipijalbb«iai^ is appstpn^ influenced 

by them; infomuch that grangers cdming tol!^sq>le% ^ coihmOniy lyith the 
diverfity and elegance even of the mofl ordinary valsa, !ll>r Ktmax^n ulhi Sod P*Hanear- 
ville's preliminary dKootiHes to the nkagnlicenjt ordMion of Etruiflian vales, publiflicd 
WtUiam Bahilhon. 
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Or with fair Hope the brightoing fcenes improve, 

And cheer the dreary waftes at Sydney-oove; 

« 

Or bid J^Iortality rejoice and mourn 

O ef* the fine forms on Portland’s myftic urn.— 320 

“ Here by fall’n columns and disjoin’d arcades, 

On mouldering Hones, beneath deciduous (hades. 

Sits iHuMANKiND'in hiei\^lyphic ftate. 

Serious, and pondering on their changeful (late; 

While with inverted torch, and (wimming eyes, 325 

Sinks the fair (hade of Mortal Lifb, and dies. 
l^ere the pale Ghost through Death’s wide portal bends 
His timid feet, the dufky fte^p defeends; 

With (miles afiuafive Love Divine invites. 

Guides on broad wing, with torch uplifted lights ; 330 

i 

Immortal Life, her hand extending, courts 
The lingering form, his tottering flep fupports; 

L 

• c 

Pmlan^t msj^t «rw. L 3W. See aiditioz^ notes, No. XXQ. 
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Leads on to Pinto’s realm|^the dreaxy way, * 
And gives him trembling to Elyflan day. 
Beneath^ in facred robes the Priestess drefs’d, , 
The coif clofe-hooded, and the fluttering veft, 
With pointing finger guides the initiate youth. 
Unweaves the many-ceJour’d veil of Truth, 
Drives the profane from Myftery’s bolted door, 
And Silence guards the Eletifini^ Icre.*— 


335 


340 


« Whether, O Friend of Art! your gems derive 
Fine forms from Greece, and fabled Gods revive; 

Or bid from modern life the Portrait breathe. 

And bind round Honour’s brow the laurel wreath ; 
Buoyant (hall fail, with Fame’s hiftoric page, 345 

Each fair medallion o’er the wrecks of age; 


Flw firms firm Grace* 1. 342. In real Rones, or in pafte or foft colopied glafs, many 
pieces of ex<}uifite workmfnihip Vfcre produced by the antients, Balfo-relievos of vaiious 
fiaes were made in coarfe brown earth of one colour; but of the improved kind of two 
or more colours, and of a true porcelain texture, none were made by the antients, nor 
attempted I believe by the n^odems, before thofe of Mr, Wedgwood’s manufetoy. 


N 
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Nor Time fhall mar; nor fteel, nor fire, nor ruft 
Touch the hard polifli of the immortal buft. 


2. “ Hence fable Coal his mafly couch extends, 

And ftars of gold the fparkling Pyrite blends; 350 

Hence dull-eyed Naphtha pours his pitchy ftreams, 

Jet uncolour’d drinkis the folar 

/ 

Bright Amber fliines on nla eledric throne, 

1 

And adds ethereal iuftres to his own. 

—Led by the phofphor-light, with daring tread 355 
Immortal Franklin fought the fiery bed; 

Hence fable Coal. 1 . 349. See additional notes, No. XXIII. on coal. 

Bright Amber Jhines. 1 . 353. Coai has probably all been fublimed more or lefs from 
the clay, with which it was at firft formed in decompofing moraffes j the petroleum feems 
to have been feparated and condenfed again in fuperior ftrata, and .a ftill finer kind of oil, 
as naphtha, has probably had the fame origin. Some of thefe liquid oils have again loft 
their more volatile parts, and become cannel-coal, afphaltumj jet, and amber, according to 
the purity of the original foflil oil. Dr, Prieftley has fhewn, that eflential oils long expofed 
to the atmofphere abforb both the vital and phlogiftic part of it; -whence it is probable 
their becoming folid may in great meafure depend^ as well as by the exhalation of their 
mote volatile parts. On diftillation with volatile alcaJy all thefe foflil oils are Ihewn to 
contain the add of amber, which evinces the identity of their origin. If a piece of anlber 
be rubbed it attra<fts ftraws and hairs, whence tlit difedvery of^eledlricityj and whence its 
name, from cIe<ftron the Greek word for amber. , 

Immortal Franklin. 1 . 356. See note on Canto 1 . L 383. 



beams, 
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Where, nurfed in night, incumbent Tempeft ’fhrouds 
The feeds of Thunder in circumfluent clouds, 

Befieged with iron points his airy celf, 

And pierced the monfter flumbering in the fliell. 360 

‘‘ So, born on founding pinions to the West, 

When Tyrant-Power had built his eagle neft; 

While from his eyry fhriek’d the familn’d brood, 

Clenched their fliarp claws, and champ’d their beaks for-blood, 
Immortal Franklin watch’d the callow crew, 365 

And ftabb’d the ftniggling Vampires, ere they flew. 

—The patriot-flame with quick contagion ran. 

Hill lighted hill, and man•eledrifed man; 

Her heroes flain awhile Columbia mourn’d. 

And crown’d with laurels Liberty return’d. 370 

t 

The Warripr, Liberty, with bending fails 
Helm’d his bold courfe to fair Hibernia’s vales 
Firm as he fteps, along the Ihouting lands, ^ 

Lo! Tnith and Virtue range their radiant bands; 
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Sad Superftition wails her empire tom, 375 

Art plies his oar, and Commerce pours her horn. 


“ Long had the Giant-form on Gallia’s plains 
Inglorious flept, unconfeious of his chains; 

Round his large limbs were wound a thoufand firings 
By the weak hands of Cqnfeffors and Kings; 380 

I, 

O’ cr his clofed eyes a triple veil was bound, 

And fteely rivets lock’d him to the ground; 

While ftern Baftile with iron cage inthralls 
His folded limbs, and hems in marble walls. 

—Touch’d by the patriot-flame, he rent amazed 385 
The flimfy bonds, and round and round him gazed; 


Jiern Bajiile. I. 383. “We defeeaded with great difficulty into the dungeons, 
which were made too low for our ftanding upright j. and were fo dark, that we were 
obliged at noon-day to vifit them by the light of p candle. We faw the hooks of thofe 
chains, by which the prifoners were faftened by their necks to the walls of their cells j 
many of which being below the level of the water were in a conftant ftatc of hunaidityj 
from which iflued a noxious vapour, wliich mdre than^ once extinguiihcd the candles. 
Since the deftruilion of the building many fubterrweous cells have been difeovered 
under a piece of ground, which feemed only a bank of foUd earth before the horrid fccrets 
of this prifon-houfe were difclofed. Some ikeletons were found in thefc recefles with irons 
ftill faftened to their decayed bones.” I.i«atters from France, by H. Williams, p. ^4. 
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Starts up from earth, above the admiring throng 

Lifts his Coloflal form, and towers along 

High o’er his foes his hundred arms He rears, 

Plowfhares his fwords, and pruning hooks his fpears; 390 

Calls to the Good and Brave with voice, that rolls 

Like Heaven’s own thunder round the echoing poles; 

Gives to the winds his banner broad unfurl’d, 

And gathers in its lhade the living world! 

<* 

VII. “ Gnomes! you then taught volcanic airs to force 
Through bubbling Lavas their refiftlefs courfe, 396 

O’ er the broad walls of rifted Granite climb, 

And pierce the rent roof of incumbent Lime, 


And pierce the rent roof. I. 398. The granite rocks and the limeftone rocks have been 
cracked to very great depths at the time they were raifed up by fubterranean fires j in 
thefe cracks arc found mpft of the metallic ores, except iron and perhaps manganefe, tire 
former of wluch is generally found in horizontal ftrata, and the latter generally near the 
furface of thp cartli. 

Philofophers pbffe^ing fo'comienient a teft for the difcovery of iron by the magnet, 
have long fince found it in all vegetable and «umal matters j and of late Mr. Scheele has 
difeovered the exiftence of manganefe in vegetable alhes. Scheele, 56 mem. Stock. 
1774. Kirwan. Min. 353. Which accounts for the produdfion of it near the furface 
of earth, and thence for its calciform appearance, or union with vital air. Bergman has 
likewife Ihewn, that the limeftones which become bluilh or darlj coloured when calcined, 
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Round Ijwrry caves metallic luftres fling, 

And bear phlogifton on their tepid wing. 400 


poflefs a mixture of manganefe, and arc thence preferable as a cement to oirior klou - 
lime. 2. Bergman, 229. Which impregnation with manganefe has probaljly ^'eeii 
ceived from the decompofition of fuperincumbent vegetable matters. 

Thefe cracks or perpendicular caverns in the granite or limefto! ? pafr to unk» 
depths; and it is up tliefe channels that I have endeavoured to fliew th. the deam nfes 
which becomes afterwards condenfed and produces the warm fprings of this ill and, aru*' 
other parts of the world. (Sec note on Fucus, Vol. II.) And up thefe cracks 1 iuppo/c 
certain vapours arife, which either alone^, or by meeting ’vith lomething dcfcetidiiig imo 
them from above, have produced moft of the metals; and feveral of .he marcs .ds i,t 
which they arc bedded. 'Fbus the pondefous earth, Barytes, of Derbyfbirc, is foi id m 
thefe cracks, and is frratified frequently with lead-ore, and frequerftly furrounds it. Iliis 
ponderous earth has been found by Dr. Hoepfner in a granite in Switzerland, and may 
liave thus been fublimed from immenfe depths by great heat, and have obtained its car¬ 
bonic or vitriolic acid from above. Annales de Chimie. There is alfo real'on to con¬ 
clude that fomething from above is n^ceffary to the formation of many of the metals: at 
Hawkdone in Shroplhire, the feat of Sir Richard Hill, there is an elevated rock of filiceovis 
fand which i.s coloured green with copper in many places high in the air ; .uvd I have ici 
my pofleffion a fpecimen of lead formed in the cavity of an iron nodule, and another of 
lead amid fpar from a crack of a coal-ftratum; all which countenance the modern pro- 
dudion of tliofc metals from defeending materials. To which rtiould be added, that the 
highefi mountains of granite, which have therefpre probably never been covered vif! 
marine productions on account of their early elevation, nor‘with vegetable or ai 1) 
matters on account of their great coldnefs, contain no metallic ores, whiill the , . 
ones contain copper and tin in their cracks or veins, both in Sa-xony, Silefia, and C. ro waiJ. 
Kirwan’s Mineral, p. 374, 

The tranfmutation of one metal into another, though hitherto undifeo > ere ( by the 
alchymills, does not appear impoflibJe; fuch tranfmqtations have been fuppofed to cxill 
in nature, thus lapis calaminaris may have beett produced from the deftruClion of 'ead-ore, 
as it is generally found on the top of the veins of lead, where it has been calcined or 
united with air, and becaufc maffes of lead-ore arc ofren found intirely inclofcd in it. So 
fxlver is found mixed in alrnoil: all lead-oreS, and fometimqg; in feperate filaments within 
the cavities of lead-ore, as I am informed by Mr. Michell, and is thence probably a 
partial tranfmutation of the lead to filver, the rapid progrefs of modern chvmiflry having 
fli<3wn the analogy between metallic calces and acids, may lead to the power 01 tranf- 
jTiuting their bafes: a difeovery much to be wilhcd. 
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Hence glows, refulgent Tin! thy chryftal grains, 

And tawny Copper fhoots her azure veins; 

"^•nc lines his fretted vault with fable ore, 

A dull Galena teflellates the floor j 

vermil beds in Idria’s mighty caves 405 

The L/in^ Silver rolls its ponderous waves; 

VV> b gay ^-efradions bright Platina fhines, 

♦ 

And ftuds with fquander’d ftars iiis dufky mines; 

Long threads of'netted gold, and lilvery darts, 

Inlay the Lazuli, and pierce the Quartz;— 410 

—Whence roof’d with lilver beam’d Peru, of old, 

And haplefs Mexico was paved with gold. 

* '’^Icpvens! on my fight what fanguine colours blaze! 
Sp.iiiiS death]efs fhame ! the crimes of inodem days ! 
Wd'cn \vdrice, fhrouded in Religion’s robe, 415 

Sail d to the Well, and flaughter’d half the globe; 

While Superftitioh, •felking by his fide. 

Mock’d the loud groans, and lap’d the bloody tide ; 
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For fecred truths announced her fraizied dreams. 

And turn’d to night the fun’s meridian beams,— 420 

Hear, oh, Britannia ! potent Queen of ifles, 

* 

On whom fair Art, and meek Religion fmiles. 

Now Afric’s coafts thy craftier Ions invade 
With murder, rapine, theft,—and call it Trade ! 

—The Slave, in chains, on fupplicating knee, 425 

Spreads his wide arms, and lifts his eyes to Thee; 

With hunger pale, with wounds and toil dpprefs’d. 

Are we not Brethren ?” fbrrow choaks the reft ;— 
——Air I bear to heaven upon thy azure flood 
Their innocent cries !— Earth ! cover not their blood ! 

VIII. When Heaven's dread juflice fmites in crimes 

o’ergrown 431 

The blood-nurfed Tyrant on his purple throne, 

« 

Gnomes ! your bold forms unnumber’d arms outftretch, 

i 

And urge the vengeance o'er the guilty wretch.— 
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Thus when Cambyses led his barbarous hofts ’ ^35 

t , 

From Perfia’s rocks to Egypt’s trembling coafts, 

\ 

Defiled each hallowed fane, and lacrecf wood. 

And, drunk with fury, Iwell’d the Nile with blood; 
Waved his proud banner o’er the Theban Hates, 

And pour’d deftru<Hion through her hundred gates; 440 

In dread divifions march’d the m^flial’d bands, 

And fwarming armies blacken’d all the lands, 

I 

By Memphis thefe to Ethiop’s lultry plains, 

And thofe to Hammon’s fand-incircled fanes.— 

Slow as they pafs’d, the indignant temples jfrown’d, 445 
Low curies muttering from the vaulted ground; 

Long ailes of Cyprels waved, their deepen’d glooms, 

And quivering lped:res grinn’d amid the tombs; 

Prophetic whifpers breathed from Sphinx’s tongue. 

And Memnon’s lyre with hollow murmurs rung j 450 

' 77>as when Camiy/es. 1 . 435. pambyfiSs marched one army from Thebes, after having 

overturned the temples, ravaged the,country, andldeluged it with blood, to fubdue Ethio¬ 
pia i this army almoft periihed by famine, infomuch, that they repeatedly flew every tenth 
man to fnpply the remainder with food. He fent another army to plunder the temple 
of Jupiter Ammon, which perifhed overwhelm’d with (and. 


O 
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Burft from each pymnid expiring groans, 

And darker fliadows ftretch’d thrir lengthen’d Cdnefe.-^ 
Day after day their* deathful rout They fteer, 

Luft in the van, and rapine in the rear. 

“ Gnomes ! as they march’d, You hid the gatho-’d fruits, 

The bladed grafs, fweet grains, and mealy roots; 456 

Scared the tired quails, that journey’d o’er their heads, 

« 

Retain’d the locufts in their earthy beds; 

Bade on your fands no night-born dews diftil, 

Stay’d with vindictive hands the fcanty rill.-— 4^^ 

Loud o’er the camp the Fiend of Famine Ihrieks, 

Calls all her brood, and chantps her hundred beaks; 

O’er ten fquare leagues her pennons broad expand, 

And twilight fwims upm the Ihuddering fand; 

Perch’d on her creft the Griffin *Difcord clings, 4^5 

And Giant Murder rides betw^n her wings; 

** • 

Blood from each clotted hair, and homy quill. 

And Ihowers of tears in blended ftreams diftil ; 
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High-poifed in air her fpiry neck £he boads. 
Rolls her keen eye, her Dragon-rclaws extends. 
Darts from above, and tears at each fell fwoop 
With iron fangs the decimated troop. 


Now o’er their head the whizzing whirlwinds breathe. 
And the live defert pants, and heaves beneath; 

Tinged by the crimfon fun, vaft tolumns rife 475 

f 

Of eddying fends, and war amid the Ikies, 

In red arcades the billowy plain furround. 

And ftalking turrets dance upon the ground. 

—Long ranks in vain their fhining blades extend. 

To Demon-Gods their knees unhallowed bend, 480 

Wheel in wide circle, form in hollow fquare, 

And now they front, and now they fly the war, 


^ndJi^lking turrefs. I. 47S. “ At tine o*clock we alighted among fome acacia trees at 
Waadi el Halbonb, haying gone twenty-one miles. We were here at once furprifed and 
terrified by a fight furely one of the raqfk magnificent in the world. In that vafi expanfe 
of defert, from W.. to N. tV. a( us, we law a number of prodigious pillars of Imd at dif¬ 
ferent dil^nces, at times moving*witb great celerity, at others ftali^ing on with a majefiic 
flownefs; at interv Is we thought they were coming in a very few minutes to overwhelm 
us i and fmaJl quantities of fand did actually more than once reach us. .Again they would 
retreat fo as to be almoll out of fight, tlieir tops reaching to the very, clouds. There the 
tops often feparated from the bodies j and thefe, once disjoined, difperfed in the air, and 
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>> 

Pierce the deaf tempeft with lamenting cries, 

Preis their parch'd lips, and dole their blood-fhot eyes. 

—Gnomes ! o'er the wafte you led your myriad powers, 

Climb’d on the whirls, and aim’d the flinty {bowers!— 4^^ 

Onward reflftlefs rolls the infuriate furge, 

Clouds follow clouds, and mountains mountains urge; 

Wave over wave the driving defert Iwims, 

Burfts o’er their heads, inhumes their ftruggling limbs j 

• 

did not appear more. Sometimej? they were broken in the middle, as if ftruck with large 
cannon-fliot. About noon they began to advance with confiderablc fwiftnefs upon us, 
the wind beings very ftrong at north. J’leven of them ranged along fide of us about the 
dillance of three miles. The greateft diameter of the largcfl; appeared to me at that 
diftance as if it would meafurc ten feet. They retired from us with a wind at S. £. 
leaving an impreflion upon my mind to which I can give no name, though furcly one 
ingredient in it was fear, with a confiderablc deal of wonder and aftonifliment. It was 
in vain to think of flying; the fwifteft horfc, or fafteft failing (hip, could be of no xjfe to 
carry us out of this danger; and the full perfuafion of this rivetted me as if to the fpot 
where 1 flood. 

« The fame appearance of moving pillars of fand prefented themfelves to us this day 
in form and difpofition like thofe we had feen at WaadiHalboub, only they feemed to be 
more in number and lefs in fize. They came feveral times in a direction clofe upon us, 
that is, I believe, within lefs than two miles. They began immediately after fun rife like 
a thick wood and almoft darkened the fun. His rays Ihining through them for near an 
hour, gave them an appearance of pillars of fire. Our people now became defperate, the 
Greeks fhrieked out and faid it was the day of judgment j Ifmael pronounced it to "be 
hell; and the Turcororics, that the world was«.on ilte.” Bruce’s Travels, Vol. IV. 

P- 553o—SSS- , ‘ 

From this account it would appear, that the eddies of wind were owing to the long 
range of broken rocks, which bounded one fide of the fandy defert, and bent the currents 
of air, which ftruck againfl their fidcs; and were thus like the eddies in a ftream of water, 
which falls againfl oblique obftacles. „Thi.s explanation is probably the *rtlb one, as thefe 
whirl-winds were not attended with rain or lightening like the torna iOCs of the Weft- 
Indies. t 
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Man mounts on man, on camels camels rufh/ 491 

Hofts march o’er Kofts, and nations nations crufh,— 
Wheeling in air the winged iflands fall, 

And one great earthy Ocean covers ajl!— 

Then ceafed the ftorm,— Night bow’d his Ethiop brow 
To earth, and liften’d to the groans below,— 496 

Grim Horror fliook,—^awhile the living hill 
Heaved with convulfive throes,—^and all was ftill! 

t 

IX. Gnomes ! whofe fine forms, impaffive as the air, 
Shrink with foft fympathy for human care j 500 

Who glide unfeen, on printlefs flippers borne, 

Beneath the waving grafs, and nodding com; 

Or lay your tiny limbs, when noon-tide warms, 

Where lhadowy cowflips ftretch their golden arms,— 

•t 

So mark’d on orreries in lucid figns, 5^5 

Star’d with bright points ^he mimic zodiac fhines; 

So marked on orreries, 1 . 505. The firft orrery was conftnided by a Mr. Rowley, a 
mathematician bom at Lichfield} and fo named from his patron the Earl of Orrery. 
Johnfon’s Didionary. * . 
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Borne on finfe wires amid the pi^red ^kies 
With ivory orbs the planets fct and n£e ; 

Round the dwarf e^rth the pearly moon is rolFd, 

And the lun twinkling whirls his rays of gold.— 

Call your bright myriads, march your mailed hofts, 

With Ipears and helmets glittering round the coafts; 

Thick as the hairs, which rear the Lion’s mane> 

Or fringe the Bodir, that bays the hunter-train ; 

g 

Watch, where proud Surges break their treacherous mounds. 
And iw^p refiftlefs o’er the cultured grounds ; 516 

Such as crewhile, impell’d o’er Belgia’s plain. 

Roll’d her rich ruins to the inlatiate main; 

With piles and piers the rufEan waves engage. 

And bid indignant Ocean hay his rage. 520 

‘‘ Where, girt with clouds, the rifted mountain yawns, 

m 

And chiUs with length of (hade the gelid lawns. 
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Climb the rude fteeps, the grmite-diffs fuitolind, 

to 

Pierce with fteel points, with woOden wedges wound; 
Break into clays the foft volcanic flaggs, . 525 

Or melt with acid airs the marble craggs; 

Crown the green fummits with adventurous flocks, 

And charm with novel flowers the Wondering rocks. 

—So when proud Rome the Afdc Warrior braved, 

And high on Alps his crimfon banner Waved; 53 ^ 

While rocks on rocks their beetling brows oppole 
With piny forefts, and unfathomed fnows; 


The granite-cliffs. 1 . 523. On long expofiire to air the granites or porphories of tills 
country exhibit a ferrugenous cruft, the iron being calcined by, the air firft becomes 
vifible, and is then waftied away from the external furface, which becomes white or grey, 
and thus in time feems to decompofe. The marbles feem to decompofe by loofing their 
carbonic acid, as the outftdc, which has been long expofed to the air, does not fe|;m to 
effervefee fo haftily with acids as the parts more recently broken. The immenfe quan¬ 
tity of carbonic acid, which exifts in the many provinces of Ume-ftone, if it was extri¬ 
cated and decompofed would afford charcoal enough for fuel for ages, or for the pro- 
dudfion of new vegetable or animal bodies. The volcanic fl^gs on Mount V'^efuvius 
are faid by M. Ferber to lie changed into clay by means of the fulphur-acid, and even 
pQis made of clay and burnt or vitrified are faid by him to be again reducible to dudlile 
clay by the volcanic fteams. Fejiber’s Travels through Italy, p. 166. 

• 

Wooden wedges Wound, 1. 52+.* It is ufual in feperating large mill-ftones from the 
filiceous fand-rocks in Tome parts of Derbyftiire to bore horizontal holes under them in 
a circle, and fill thefe with pegs made of dry wcKxi, wliich gradually fwell by the moifture 
of tlie eartli, and in a day or two lift up the mill-ftone without breaking it* 
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Onward he march’d, to Latium’s velvet ground 
With fires and acids burft the obdurate bound, 

Wide o’er^ her weeping vales deftrudlion hurl’d, 54® 

And fhook the rifing empire of the world. 

X. ‘‘ Go, gentle Gnomes ! refume your vernal toil, 
Seek my chill tribes, wh^ch fleep beneath the foil; 

On grey-mofs banks, green meads, or furrow’d lands 

1 

Spread the dark mould, white lime, and crumbling lands; 
Each burfting bud with healthier juices feed, 54^ 

Emerging fcion, or awaken’d feed. 

So, in defcending ftreams, the filver Chyle 
Streaks with white clouds the golden floods of bile; 


firts and acids. 1 . 539. Hannibal was faid to erode his way over the Alps by 
lire and vinegar. The latter is fuppofed to allude to the vinegar and water which was 
the beverage of his army. In refpedi: to the former it is not improbable, but where 
wood was to be had in great abundance, that fires made round limc-ftone precipices 
would calcine them to a confiderable depth, the night-dews or mountain-mifts would 
penetrate thefe calcined parts and pulverize them by the fr)rce' of the fteain which the 
generated heat would produce, the winds would difperfc this lime-powder, and thus by 
repeated fires a precipice of lime-ftone might be deftroyed and a paflage opened. It 
(hould be added, that according to Ferber’s obfervations, thefe Alps coidift of limc- 
ftone. Letters from Italy. 
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Through each nice valve the mingling curreAts glide, SSS 
Join their fine rills, and fwell the fenguine tide; 

Each countlefs cell, and viewlefs fibre* feek, 

Nerve the ftrong arm, and tinge the blufliing cheek. 

“ Oh, watch, where bofom’d in the teeming earth. 
Green fwells the germ, impatienjt for its birth ; 

Guard from rapacious worms its tender Khoots, 

And drive the mining beetle from its roots; 

With ceafclefs efforts rend the obdurate clay, 

And give my vegetable babes to day ! 

—Thus when an Angel-form, in light .array’d, 5^5 

Like Howard pierced the prilbn’s noifome fhade ; 

Where chain’d to. earth, with eyes to heaven upturn’d, 

The kneeling Saint in holy anguifh mourn’d;— 

Ray’d from his lucid veft, and halo’d brow 

O’er the dark roof celeftial luftres glow, 57o 

'• * 

“ Peter, arife 1 ” with cheering voice He calls, 

And founds feraphic echo round the walls; 
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Locks, bolts,* and chains his potent touch obey. 

And pleafed he leads the dazzled Sage to day. 

XL You ! whole fine fingers fill the organic cells, 
With virgin earth, of woods and bones and fhells j 57 ^ 
Mould with retradile glue their Ipongy beds, 

And ftretch and ftrengthen all their fibre-threads.— 

Late when the mafs obeys its changeful doom, 

* 

And finks to earth, its cradle and its tomb, 

Gnomes ! with nice eye the flow folution watch, 

With foftering hand the parting atoms catch, 


Mould with rttraQile glut, I. 577. The conftituent parts of animal fibres arc believed 
to be earth and gluten. Thefe do not feperate'except by long putrefadion or by fire. 
The earth then effervefees with acids, and can only be converted into glafs by the greateft 
force of fire. The gluten h ’s continued united with the earth of the bones above 2000 
years in Egyptian mummies j but by Jong expofurc to air or moifiure it diflblves and 
leaves only the earth. Hence bones long buried, when expofed to the air, abforb inoifture 
and crumble into powder. Phil. Tranf. No. 475. 7 'he retradibiJity or clafticity of 
the animal fibre depends on the giuteii} and of ih 5 fe fibres are Compofed the membranes 
mufcles and bones. Haller. Phyfiol. Tom. 1 . p. 2. 

For the chemical decompofition of animal %nd vegetable bodies fee tiie ingenious 
work of Lavoifier, Traits de Chimie, Tom. I. p. 132, w 4 io refolves ail their component 
parts into oxygene, hydrogene, carbone, and azote, the three former of which belong 
principally to vegetable and the iafi to animal matter. 
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Join in new forms, combine with life and fenfe, 

# * > 

And guide and guard the tranfmigrating Ens. 

ft 

So when on Lebanon s fequefter d hight 585 

The fair Adonis left the realms of light, 


The tranfmlgraUng Em. I. 584. The peipctual circulation of matter in the growth 
and diflcilution of vegetable atui animal bodies ^eenis to have given Pythagoras his idea 
of the metempfyeofis or traufinigraiion of fpirit; which was afterwards drefled.out or 
niiliculcd iji variety of amufing fables. Other phflofophers liave fuppofed, that there are 
two ditferent materials oj efiences, which fill the univerfe. One of thefe, which has the 
power of commencing or producing motion, is called fpirir j the other, which has the 
power of receiving and of communicating motion, but not of begimiing it, is called 
matter. The former of thefe is fuppofed to be diftufed through all fpace, filling up the 
interlaces or the funs and planets, and conftituting the gravitations of the fidereal bodies, 
the attradbon.s of chemiftry, with the fpirit of vegetation, and of animation. The lattpr 
occupies comparatively but fmall fpace, conftituting the foiid parts of the funs and 
planets, and their atmofpheres. Hence thefe philofophcrs have fuppofed, .that both 
matter and fpirit are equally immortal and unpcrifhable; and that on the diflblution of 
vegetable or animal organi/.ation, the matter returns to the general mafs of matter j and 
the. ipirit to the general mafs of fpirit, to enter again into new combinations, according 
to t]»c original idea.of Pytlugoras. * 

T he fmall apparent quantity of matter that exifts in the univerfe compared to that of 
fpiiii, and the Ihort time in wdiich the recrements of animal or vegetable bodies become 
again vivified in the forms of vegetable mucor or microfcopic infeds, feems to have given 
rife t( another curious fable of antiquity. 'Phat Jupiter threw down a large handful of 
fouls upon the eartli, atM left them to fcramble fer the few bodies which were to be had. 

•Ahnh. 1. 586. T'he very antient ftory of the beautiful Adonis paffing one half of 
the year witJi Venus, and the onher ^with Proferpiiie alternately, has had variety of 
intcrpreiaiioas. Some have fuppofed that it allegorixed the fummer and winter folftice; 
but this feems too obvious a fadl'to have needed an hieroglyphic emblem. Others have 
htiieved it to reprefent the corn, which was luppofed to fleep in the ear th during the 
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Bow’d his bright locks, and, fated from his birth 
To change eternal, mingled with the earth;— 

With darker horror fliook the confcious wood, 

f 

f 

Groan’d the fad gales, and rivers blufh’d with blood; 

On c^prefs-boughs the Loves their quivers hung, 591 
Their arrows fcatter’d, and their bows unftrung; 

And Beauty’s Goddess, bending o’er his bier. 

Breathed the foft figh, aijd pour’d the tender tear.— 
Admiring Proserpine through dulky glades 595 

Led the fair phantom to Elyfian lhades, 

Clad with new form, with finer fenfe combined. 

And lit with purer flame the ethereal mind- 


winter months, and to rife out of it in fumraeiC This does not accord with the climate 
of Egypt, where the harveft foon follows the feed-time. 

It feems more probably to have been a ftory explaining fome hieroglyphic figures re- 
prefenting the decompofition and refufeitation of animal matter i a fublime and intereft- 
ing fubjeift, and which feems to have given origin to the doftrine of the tranfmigration, 
which had probably its birth alfo from the hieroglyphic treafiires of Eg3rpi. It is re¬ 
markable that the cyprefs groves in tlie antient *^eek writers, as in Theocritus, were 
dedicated to Venus; and afterwards became funereal emblems. Which was probably 
occafioned by the Cyprefs being an accompaniment Venus in the annual proceffions, 
in which fhe was fuppofed to lament over the funeral •of Adonis; a ceremony which 
obtained over all the eaftem world from great antiquity, and is fuppofed to be referred to 
by Ezekiel, who abeufes the idolatrous woman of weeping for Thammus. 
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—Erewhile, emerging from infernal night, 

The bright Afliirgent rifes into light, 600 

Leaves the drear chambers of the infatiate tomb, 

% 

And ftiines and charms with renovated bloom.— 

While wondering Loves the burfting grave furround, 

And edge with meeting wings the yawning ground, 

Stretch their fair necks, and leaning o’er the brink 605 

•t 

View the pale regions of the dea<J, and flhrink; 

Hi 

Long with broad eyes ecftatic Beauty ftands. 

Heaves her white bofom, fpreads her waxen hands ; 

Then with loud fliriek the panting Youth alarms. 

My Life I my Love!” and fprings into his arms.” 610 

The Goddess ceafed,—die delegated throng 

O’er the wide plains delighted rufh along; 

In dulky fquadrons, and in fliining groups, 

Hofts follow hofts, and troops fijcceed to troops; 

% 

Scarce bears the bending ^afs the moving freight, 615 

II 

And nodding florets bow beneath their weighs 
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So when light clouds on airy pinions lail. 

Flit the foft Ihadows o’er the waving vale; 

Shade follows fliade, as laughing Zephyrs drive. 

And all the chequer’d landlcape feems alive. 620 


Zephyrs drive. I. 619. Xhefe lines were originally written thus. 

Shade follows lhadc by laughing Zephyrs drove. 

And all the chequer’d landlcapc feems to move. 

« 

but were altered on account of the fuppofed falfe grairnnar in ufing the word drove for 
driven, according to the dpinion 0/ Dr. Lowth: at the fame time it may be obferved, 
I. that this is in many cafes only an ellipfts of the letter n afe^thc end of the wc-rd j as 
froze, for frozen; wove, for woven; fpoke, for Ipoken j and that then the participle 
accidentally becomes fimilar to the part tenfe: 2. that the language feems gradually tend¬ 
ing to omit the letter n in other kind of words for the fake of euphony; as houfen is 
become houfes j eyne, eyes; thine, thy, &c. and in common converfation, tlie words 
forgot, fpoke, froze, rode, are frequently ufed for forgotten, fpoken, frozen, ridden. 
3. It does not appear that any confufion would follow the indiferiminate afe of the fame 
word for the part tenfe and the participle pafTive, fince the auxiliary verb have., or the 
preceding noun or pronoun always clearly diftinguifhes them: and laftly, rhime-poetry 
muft lofe the ufe of many elegant words without this licenfe. 



Argument of Third Canto, 


Address to the Nymphs. I. Steam rifes from the 
ocean, floats in clouds, defcends in rain and dew, or is condenfed 
on hills, produces fprings, and rivers, and.returns to the fea. 
So the blood circjulates thi’ough the body and returns to the 
heart, ii. II. r. Tides, 57. 2. Echinus, nautilus, pinna, cancer. 

Grotto of a mermaid. 65. 3. Oil ftills the waves. Coral rocks. 

Ship-worm, or Teredo. Maelftrome, a whirlpool on the coaft of 
Norway. 85. III. Rivers from beneath the blows on the Alps. 
The Tiber. 103. IV. Overflowing of the Nile from African 
Monfoons, 129. V. i. Giefar, a boiling fountain in Iceland, 
deftroyed by inundation, and confequent earthquake, 145. 
2. Warm medicinal fprings. Buxton. Duke and Dutchefs of 
Devonfliire. 157. VI. CombiAation of vital air and inflammable 
gas produces water. Which is another fource of fprings and 
rivers. Allegorical loves of Jupiter and Juno productive of 
vernal fliowers. 201. VII, Aquatic Tafte. Diftant murmur of 
the fea by night. Sea-horfe. Nereid finging. 261. VIII. The 
Nymphs of the river Ddrwent lament the death of Mrs. 
French, 297. IX. Inland navigation. Monument for Mr. 
Brindley, 321. X. • Piynps explained. Child fucking. Mothers 
exhorted to nurfe thdr children. Cherub .^eping. 345. 
XI. Engines for extinguifhing fire. Story of twelvers perifh- 
ing in the flames. 377. XII. Charities of Mifs Jones, 427. 
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XIII. Marfli^s drained. Hercules conquers Achilous. The horn 
of Plenty. 463. XIV. Showers. Dews. Floating lands with 
water. Lacteal fyftem in animals. Caravan drinking. 509. 
Departure of the Nymphs like water fpidcrs 5 like northern 
nations (kaiting on the ice. 54I9. 



THE 


ECONOMY OF VEGETATION 


CANTO III. 


A-GAIN the Goddess (peaks!—glad Echo fwclh 

The tuneful tones along her fhadowy dells, 

« 

Her wrinkling founts with foft vibration fhakes, 

Curls her deep wells, and rimples all her lakes, 

Thrills each wide Britannia’s iile that laves, 

• ^ 

# 

Her headlong catarads, and circumfluent \vaves. 


Part I. 
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—^Tliick as the dews, which deck the morning flowers, 
Or rain-drops twinkling in the fun-bright flaowers, 

Fair Nymphs, emerging in pellucid bands, 

Rife, as flie turns, and whiten all the lands, lo 


I, “ Your buoyant troops on dimpling ocean tread. 

Wafting the moift air from his oozy bed. 

Aquatic Nymphs !—yotf lead with viewlefs march 

■ 

The winged vapours up the aerial arch, 

■w 

On each broad cloud a thoufand fails expand, 15 

And fteer the fhadowy treafurc o’er the land, 


77 >e winged vapours, i 14. See additional note No. XXV. on evaporation. 

Off each bread cloud. I. 15. The clouds conjift of condenfed vapour, the particles of ' 
which are too fmall feparately to overcome the tenacity of the air, and which therefore 
do not defcend. They are in fuch fmall fpheres as to repel each other, that is, they 
are applied to each other by fuch very fmall furfeces, that the attra£Iion' of the particles 
of each drop to its own centre is greater than its attrt£lion to the furface of the drop in 
its vicinity; every one has obfervcd with what difficulty fmall fphcrules of quickfilver can 
be made to unite, owing to the fame caufcj and is common to fee on riding through 
fhallow water on a clear day, numbers of very fmall fpheres of water as they are tlirown 
from the horfes feet run along the furface for many yards before they again unite with 
it In many cafes thefe fpherules of water, whicliPcompofe clouds, are kept from uniting 
by a furplus of ele£b*ic fluid} and fall in violent fhowtjrs as foon as that is withdrawn 
from them, as in thunder ftorms. See note on Canto I. 1 . 554. 

If in this ftate a cloud becomes frozen, it is torn to pieces in its defcem by the friiSbon 
of the air, and falls in white flakes of fnow. Or thefe flakes are rounded by being rubbed 
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Through vernal fkies the gathering drops dlffufe, 
Plunge in foft rains, or fink in filver dews.— 


together by the winds, and by having their angles thawed off by the warmer air beneath 
as they defccnd j and part of the w'ater produced by thefe angles thus diffolved is abforbed 
into the body of the hailAone, as may be feen by holding a lump of fnow over a candle, 
and there becomes frozen into ice by the quantity of cold which the hailffonc poffeflcs 
beneath the freezing point, br which is produced by its quick, evaporation in falling; and 
thus hailftones are often found of greater or lefs denfity according as they confift of a 
greater portion of fnow or ice. If hailftones qpnfifted of the large drops of fhowei's 
frozen in their defcent, they would confift of pure tranfparent ice. 

As hail is only produced in fummer, and is always attetided with florms, fome phiio- 
fophers have believed tl\^t the fudden departure of electricity from a cloud may effeCi 
fomething yet unknown in this phenomenon; but it may happen in fummer independent 
of electricity, becaufe the aqueous vapour is then raifed higher in the atmofphere, whence 
it has further to fail, and there is warmer air below for it to fall througlu 

Or fink in filver dews. J. i8. During the coldncfs of the night the moifture before 
diflblved in the air is gradually precipitated, and as it fubfides adheres to the bodies it 
falls upon. Where the attraction of the body to the particles of water is greater tliaii the 
attractions of thofc particles to each other, it becomes Ipread upon their furface, or Aides 
down them in aCtual contaCt; as on the broad fiarts of the blades of moift grafs: where 
the attraction of the furface to the Water is lefs than the attraction of the particles of 
water to each other, the dew Hands in drops; as on the points and edges of grafs or gorfe, 
where the furface prefented to the drop being fmall it atlraCts it fo little as but juft to 
fupport it without much changing its globular form: where there is no attraction between 
the vegetable furhice and the dew drops, as on cabbage leaves, the drop docs not come 
into contact with the leaf, but hangs over it repelled, and retains it natural form, com- 
pofed of the attraction and preffure of its own parts, and thence looks like quickfilver, 
reflecting light from both its furfaces. Nor is this owing to any oilinefs of the leaf, but 
finr/ply to the polifh of its furflice, as a light needle may be laid on water in the lame 
manner without touching jt; for Us th* attractive powers of poUflied furfaces are greater 
when in a^al contaCt, fo the fejjulfive power is greater before contaCl. 

0.^ 
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Your lucid 'bands condenfe with fingers chill 

The blue mift hovering round the gelid hill; 20 

In clay-form’d beds the trickling ftreams colled, 

Strain through white fands, through pebbly veins dired j 
Or point in rifted rocks their dubious way, 

And in each bubbling fountain rife to day. 


• The Hue mtjl. 1. 20. Mifts are clouds refting on the ground, they generally come on 
at the beginning of night, arid either fill the moift vallics, or hang on the fummits of hills, 
according to the degree of moifture previoufly diflblved, and the cduftion of lieai from 
them. The air over rivers during the warmth of the day fufpends much moifture, and as 
tlic changeful furface of rivers occafions them to cool fewner than tlve land at the approach 
of evening, mifts are moft frequently feen to begin over rivers, and to fpread thcmfelvcs 
over moift grounds, and fill the vallies, while the mifts on the tops of mountains arc 
more properly clouds, condenfed by the coldnefs of their fituation. 

On afeending up the fide of a hill from a mifty valley, I have obfer .cd a beautiful 
coloured halo round the moon when a certain thicknefs of mift was over me, which 
ceafed to be vifible as foon as I emerged out of it; and well remcijiber admiring with 
other fpeiiators the fliadow of the three fpires of the cathedral church at Lichfield, the 
moon rifing behind it, apparently broken off, and lying diftinftly over our heads as if 
horizontally on the furface of the mift, which arofe about as high as the roof of the 
church. There arc Ibme curious remarks on fhadows or refledtions feen on the furface 
of mills from high mountains in Ulloa’s Voyages. I'he dry mift of fummer 1783, was 
probably occafioned by volcanic eruption, as mentioned in note on Chunda, Vol. II. and 
therefore more like the atmofphcre of fmoke which hangs on ftill days over great cities. 

I here is a dry mift, or rather a diminifhed tranfparence of the air, which according to 
Mr. Sauffure accompanies fair weather, while great tranfparence of air indicates rain. 
'Thus when large rivers two miles broad, fuch as at Liverpool, appear narrow, it is* faid 
to prognofticate rain; and when wide, fiiir weather. 'This ^yant of tranfparence of the 
nir in dry weather, may be owing to new Combinations dr decompofitions of the vapours 
tliffolvcd in it, but wants further inveftigation. Effais fur L’Hygromet, p. 357. 

Round ihe gelid hill, I, 20. See additional notes, No. XXVI, on the origin of fprings. 
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‘^Nymphs ! you then guide, attendant from*their fource. 

The aflbciate rills along their finuous courfe ; ’ 26 

» , 

Float in bright fquadrons by the willowy brink, 

t 

Or circling flow in limpid eddies flnk j 
Call from her cryftal cave the Naiad-Nymph, 

Who hides her fine form in the pafling lymph, 30 

And, as below flie braids her hyaline hair, 

* 

Eyes her foft fmiles reflected in the air 
Or fport in groups with River-Boys, that lave 
Their filken limbs amid the dafliing wave; * 

Pluck the pale primrofe bending from its edge, 35 

Or tittering dance amid the whilpering ledge.— 

‘‘ Onward you pals, the pine-capt hills divide. 

Or feed the golden harvefts on their fide 5 
The wide-ribb’d arch with hurrying torrents fill. 

Shove the flow barge, or whirl the foaming mill. 40 
Or lead with beckoning hand the Iparkling train 
Of refluent water, to its parent main. 
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And pleafed revifit in their fea-mofs vales 
Blue Nereid-forms array’d in Ihining fcales, 

Shapes, whofe broad oar the torpid wave impels, 45 

And Tritons bellowing through their twifted fhells. 

\ 

So from the heart the fanguine ftream diftils, 

O’er Beauty’s radiant flirine in vermil rills, 

< « 

Feeds each fine nerve, each flender hair pervades, 

The fkins bright fnow with living purple* {hades, 

Each dimpling cheek with warmer blufhes dyes. 

Laughs on the lips, and lightens in the eyes. 

—^Erewhile abfbrb’d, the vagrant globules fwim 
From each fair feature, and proportion’d limb, 

Join’d in one trunk with deeper tint return 
To the warm concave of the vital urn. 

II. I. ** Aquatic Maids ! you fway the mighty realms 
Of fcale and ihell, which Oce^n overwhelms ; 

As Night’s pale Queen her rifing orb reveals. 

And climbs .the zenith with refulgent wheels, 


50 


60 
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Car’d on the foam your glimmering legion rides, 
Your little tridents heave the dafhing tides, 

Urge on the founding fhores their cryftal courfe, 
Reftrain their fury, or diredl their force. 


Car*d on the foam, 1. 61. The phenomena of the tides have been well inveftigated 
and fatisfaiElorily explained by Sir Ifaac Newton and Dr. Halley from the reciprocal 
gravitations of the earth, moon, and fun. As the earth and moon move-<round a centre 
of motion near the earth’s furface, at tlie fame tinib that they are proceeding in their 
annual orbit round the fun, it follows that the water on the l\de of the earth neareft this 
centre of motion between the earth and moon will be more attra£led by the moon, and 
the waters on the oppofite tide of the earth will be lefs attrafted by the moon, than the 
central parts of the earth. Add to this that the centrifugal force of the water on the 
fide of the earth furtheft from the centre of the motion, round which the earth and 
moon move, (which, as was faid before, is near the furface of the earth) is greater than 
that on the oppofite fide of tHe eartli. From both thefe caufes it is eafy to comprehend 
that the water will rife on two fides of the earth, vi». on that neareft to the moon, and 
its oppofite fide, and that it will be flattened in confequence at the quadratures, and 
thus produce two tides in every lunar day, which confifts of about twenty-four hours 
and forty-eight minutes. 

'I'hefe tides will be alfo affciftedr^by the folar attraeftion when it coincides with the 
lunar one, or oppofes it, as at new and /ull moon, and will alfo be much influenced 
by the oppofing fliores in every part of the earth. 

Now as the moon in moving round the centre of gravity between itfelf and the earth 
deferibes a much larger orbit than the earth deferibes round the fame centre, it follows 
that the centrifugal motion on the fide of the moon oppofite to the earth muft be much 
greater than the centrifugal motion of the fide of the earth oppofite to the moon round 
the fame centre. And fecondly, as the 4attra£tion of the earth exerted on the moon’s 
furfape next to the earth is much greater than the attraction of the moon exerted on the 
earth’s furface, the tides on the lupar fea, (if fuch there be,) ftiould be much greater 
than thofe of our ocean. Add to,this thal as the fame face of the moon always is turned 
to the earth, the lunar tides muft b: permanent, and if the folid parts of the moon be 
fpherical, muft always cover the phafis next to us. But as there are evidently liills and 
vales and volcanos on this fide of the mooni the confequence is that the moon has no 
ocean, or that it is frozen. 
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2. NVmphs ! YOU adorn, in gloily volumes roll’d, 
T]ic gaudy conch with azure, green, and gold. 66 

You round Echinus ray his arrowy mail, 

Give the keel’d Nautilus his oar and fail; 


77 >i? gaudy conch. J. 66, The fpiral form of many (hells feem to have afforded a more 
frugal manner of covering the long tail of the fi(h w'ith calcareous armour; fince a ffngle 
thin partition between the adjoining circles of the fifli was fufficient to defend both fur- 
faces, and thus much cretaceous maAer is faved; and it is probable that from this fpiral 
fottn they are better cnabl^ to feel tJ»e vibrations of the element in which tlit / exiff. 
Sec note on Canto IV. 1 . 162. 'hhis cretaceous matter is formed by a mucous fctrction 
from the fkin of the fith, as is fecn in crab-fiffi, and others which annually cart their .hells, 
and is at ffrrt a foft mucous covering, (like that of a hen’s egg, when it is laid a diy or 
two too foon,) and which giudually hardens. This may alfo be fecn in common (hell 
fnaih, if a part of their rttell be broken it becomes repaired in a fimilar manner with 
mucus, which by degrees hardens into fftell. 

It it probable the calculi or ftones found in other animals may have a funilar origin, 
as they are formed on mucous membranes, as thofe of the kidney and bladder, chalk- 
flones in the gout, and gall-ftones; and are probably owing to the inflammation of the 
membrane where they are produced, and vary according to the degree of inflammation of 
the membrane which forms them, and the kind o# mucous which it naturally produces. 
Tims the fliclly matter of difiPerent fliell-fifli differs, from the courfer kinds which form 
the fliells of crabs, to the iiner kinds which produces the mother-pearl. 

The beautiful colours of fome fticlls originate from tl>e thinnefs of the lamjn:ie of 
which they confirt, rather than to any colouring matter, as is feen in mother-pearl, whicli 
refleds different colours according to the obliquity of the light which falls on it. The 
beautiful prifniatic colours feen on the Labrodore flonc are owing to a fimilar caule, viz. 
the thinnefs of tlic laminai of which it confifts,^ and has probably been formed from 
mother-pearl fhells. 

It is curious that fome of the moft common foflil Ihells are not now known In *thelr 
recent flate, as the cornua ammonisj and on the contrary,,many fliells which arc very 
plentiful in their recent flate, as limpets, fea-ears, volptes, cowries, are very rarely found 
foini. Da Corta’s Conchology, p. 163. Were all the ammoniac deflroyed when the 
continents were raifed ? Or do fome genera of animals perifli by the increafing power 
of their enemies ? Or do they ftill refide at inacceffible depths in the iea? Or do fome 
animals change their forms gradually and become new genera? 

Echinus, Nautilus,, I. 67, 68. See addijtional notes, No.-XXVII. 
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Firm to his rock with filver cords fufpend 
The anchor’d Pinna, and his Cancer^friend; 

With worm-like beard his toothlefs lips array, 

And teach the unwieldy Sturgeon to betray.— 

Ambufli’d in weeds, or lepulcher’d in fands. 

In dread repofe He waits the fcaly bands, 

Waves in red fpires the living lur^, and draws 7 5 

The unwary plunderers to his cfrcling jaws, 

t 

Eyes with grim joy the twinkling fhoals befet, 

And clafps the quick inextricable net.. 

You chafe the warrior Shark, and cumberous Whale, 

And guard the Mermaid in her briny vale; 80 

Feed the live petals of her infedr-flowers, 

I * 

Her fliell-wrack gardens, and her fea-fan bowers; 


Pinna, Cancer. 1. 70, See additional notes, No. XXVIL , 

worm-like Beard. 1 . 71. See additional notes, No. XXVIII. 

Feed the live petah. 1. 82* There is h fea>infe£^ deferibed by Mr. Huges whofe claws 
or tentacles being difpofed in regular circles and tinged with variety of bright lively 
colours reprefent the petals of fome moft elegantly fringed and radiated flov^ers as the 
carnation, marigold, and anemone. Philof, I'ranf. Abridg. Vol. IX. p. iio. The Abbe 
Dicquemarre has funher elucidated the hiftory of the adinia j and obferved their manner 
Part I. R * 
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With ores arid gems adorn her coral cell, 
And drop a pearl in every gaping fliell. 


3. Your myriad trains o’er ftagnant ocean’s tow, 
Harnefs’d with goffamer, the loitering prow; 86 

Or with fine films, fufpendcd o’er the deep, 

Of oil effufive lull the waves to lleep. 

You ftay the flying bar&, conceal’d beneath, 

« 

Where living rocks of worm-built coral breathe ; 90 


of taking their prey by inclofing it in thefe beautiful rays like a net, Phil. IVanf. 
Vol LXIII. and LXV. and LXVll. 

j/Jnd drop a pearl i, 84. Many are the opinions both of anticnt and modern writers 
concerning the produdion of pearls. Mr. Reaumur thinks they are fonned like the Jiard 
concretions in many land animals as ftones of the bladder, gall-ftones, and bezoar, and 
hence concludes them to be a difeafe of the fi£i, but there feems to be a ftrider analogy 
between thefe and the calcareous produdions found in crab-filh called crab’s eyes, which, 
are formed near the ftomach of the animal, and conftitutc a refervoir of calcareous matter 
againft the renovation of the (hell, at which time they are re-diflblved and depofited for 
that purpofe. As the internal part of the Ihcll of the pearl oyfter or mufcle conlifts of 
mother-pearl which is a fimilar material to the i>earl and as the animal has annually 
occafion to enlarge his fliell there is reafon to fufp«d the loofc pearls are funiJar refervoirs 
of the pearly matter for that purpofe. 

Or with fine films, I. 87. See additional notls, No. iJCXIX. 

C 

% 

Where living rocks. 1 . 90. The immenfe and dangerous rocks built by the fwarms 
of coral infeds which rife almoft perpendicularly in the fouthern oceat', like walls are 
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Meet fell Teredo, as he mines the kee 
With beaked head, and break his lips of fteel; 

Turn the broad helm, the fluttering canvas urge 
From Maelstrome’s fierce innavigable fiirge. 

—’Mid the lorn ifles of Norway’s fl:ormy main, 95 

■* 

As fvveeps o’er many a league his eddying train, 

Vaft watery walls in rapid circles fpin. 

And decp-ingulph’d the Demon dwells .within ; 

Springs o’er the fear-froze crew with Harpy-claws, 

Down his deep den the whirling veflel draws ; 100 

Churns with his bloody mouth the dread repaft, 

The booming waters murmuring o’er the maft. 


tlefcribcd in Cook’s voyages, a point of one of tbefe rocks broke off and ffuck in the hole 
which it hud made in the bottom of one of his fhips, which would otherwife have 
perirtied by the admiffion of w'ater. I'he numerous lime-ftonc rocks which confift of a 
congeries of the cells of thefe animals and which conftitute a great part of the foHd earth 
Ihcw their prodigious multiplication in all ages of the world. Specimens of thefe rocks 
arc to be fcen in the Lime-works at Lihfel near Newport in Shroplhire, in Coal-brook 
Dale, and in many parts of the Peak of Derbyfhire. The infect has been well deferibed 
by M. Peyffomiel, Ellis, and other?. Phil, Tranf. Vol. XLVII. L. LII. and LVII. 

ft ^ 

I 

Meet fell Teredo. 1 . 91. See additional notes, No. 5 CXX. 

Turn the broad helm. J. 93. See additional notes, No. XXXI- 

R 2 
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III. “ where with chill frowa enormous Alps alaims 

t 

A thoufand realms, horizon’d in his arms; 

While cloudlefs funs meridian glories fhed 105 

From fkies of filver round his hoary head, 

Tall rocks of ice refract the coloured rays. 

And Froft fits throned amid the lambent blaze; 

Nymphs ! your thin forms pervade his glittering piles, 

His roofs of chryftal, and his glafly ailes; x i o 

Where in cold caves imprifoned Naiads fleep, 

Or chain’d on mofly couches wake and weep; 

Where round dark crags indignant waters bend 
Through rifted icc, in ivory veins defeend. 

Seek through unfathom’d fnows their devious track, 115 

f 

Heave the vaft fpars, the ribbed granites, crack, 

Ji^jere round dark craggs. I. 113. Sec additional notes, No. XXXII. 

«> 

Heave the vajl fpars. I. n6. Water in defeending down elevated fitnations if .the 
outlet for it below is not fufficient for its emiilion a£ts with a force equal to the height 
of tlie column, as is feen in an experimental machine fallefJ the philofophical bellows, 
in which a few pints of water are made to raife many hundred pound.s. '1 o this caufc is 
to be afehbed many large promontories of ice being occafionally thrown down from the 
glaciers j rocks liave lilccwifc been tlirown from the fidcs of mounui as by the fame 
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Rufh into day, in foamy torrents (hine, 

And fwell the imperial Danube or the Rhine.— 

—Or feed the murmuring Tiber, as he laves 

His realms inglorious witli diminifli’d waves, 120 

Hears his lorn Forum found with Eunuch-ftrains, 

Sees dancing flaves infult his martial plains; 


caufe, and large portions of earth have been removed many hundred yards from their 
fituations at the foot of mountains. On infpe<Sling the locomotion of about thirty acres 
of earth with a fmali houfe near Bilder’s Bridge in Shropfliire, about twenty years ago, 
from the foot of a mountain towards the river, I well remember it bore all the marks of 
having been thus lifted up, pulhed away, and as it were crumpled into ridges, by a 
column of water contained in the mountain. 

From water being thus confined in liigh columns between the ftrata of mountainous 
countries it has often happened that when wells or perforations have been made into the 
eartli, that fprings have arifen much above the furface of the new well. When the new 
bridge was building at Dublin Mr. G. Semple found a fpring in the bed of the river 
where he meant to lay the foundation of a pierre, which, by fixing iron pipes into it, he 
raifed many feet. 'IVeatife on Building in Water, by G. Semple, h'rom liaving obferved a 
valley north-well of St. Alkmojid’s well near Derby, at the head of which that fpring of 
water once probably exilled, and by its current formed the valley, (but which in after 
times found its way out in'its prefent fituation,) 1 fufpedt that St. Alkmond's well might 
by building round it be raifed high enough to fupply many ftreets in Derby with fpring- 
water which are now only fupplied with river-water. See an account of an artificial 
fpring of water, Phil. 7 'ranf. Vol. LXXV. p. x. 

In making a well at Sheernefs the, water rofe 300 feet above its fourcc in tlie well. 
Phil. Tranf. Vol. LXXIV\ And at Hartford in Conneilicut there is a well whicli was 
dug feventy feet deep before water was found, then in boring an augur-ho'c ih.ougji a 
rock the water rofc fo fall rs to make it'difficult to keep it dry by pumps lilJ they covtid 
blow the hole larger by gunpowder, wliicli was no fooncr accompIilheJ than it filled and 
run over, and hp been a brook for near a century. Travels iluough Amei'.cu. Lond. 
1789. Lane. 
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Parts with chill ftream the dim religious bower, 
Tiiiie-mouldered baftion, and difmantled tower; 

By alter’d fanes and namelefs villas glides, 125 

And claffic domes, that tremble on his fides; 

Sighs o’er each broken um, and yawning tomb, 

And mourns the fall of Liberty and Rome. 


IV. ‘‘ Sailing in air, .when dark Monsoon inflirouds 
His tropic mountains in a night of clouds; 130 

Or drawn by whirlwinds from the Line returns, 

And fhowers o’er Afric all his thoufand urns; 


Bari mmfmn injhreudt. I. 129. When from any peculiar fituations of land in refpc£l; 
to fea the tropic becomes more heated, when the fun is vertical over it, than the line, the 
periodical winds called monfoons are produce^ and thefe are attended by rainy feafons; 
for as the ur at the tropic is now more heated than at the line it afeends by decreafe of 
its fpecUic gravity, and floods of air rufh in both from the South Weft and North Eaft, 
and thefe being one warmer than the other the rain is precipitated by their mixture as 
obfervei^ by Dn Hutton. See additional notes, No, XXV, All late travellers have af- 
ertbed the rife of the Nile to the monfoons wliich deluge Nubia and Abyffinia with rain. 
The whirling of the afpendl% air was even feen by Mr. Bruce in Abyflimai he fays, 
** every morning a fnmll cloud began to whirl round, and prefently after the whole 
“ heavens became covered with cloudV* this vortex of afeending air the N. E. vvlnds 

and tlie S. W, winds, which flow in to fupply the place of th^ amending column, became 
mixed more rapidly and depofited their rain In greater,abundance. 

Mr. Volni^ obferves that the time of 4 ie rifing of the Nile coiH3!|tiencii^ about the 
19th of June, and that Abyftima and the a^acent parts of Africa are delu||lld with rain 
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Gigantic Sphinx in circling waves admire, 

And Mem NON bending o’er his broken lyre; 

O’er furrow’d glebes and green favannas fweep, 

And towns and temples laugh amid the deep. 

V. I. High in the frozen North where Heccla glows, 
And melts in torrents his. coeval fiiows; 146 

O’er ifles and oceans Iheds a fanguine light, 

Or flioots red ftars amid the ebon night; 

When, at his bafe intomb’d, with bellowing found 
Fell Giesar roar’d, and ftruggling fhook the ground; 150 


Fell Giffar roared, 1 . 150. The boiling column of water at Gicfar in Iceland was 
nineteen feet in diameter, and fometimes rofe to the height of ninety-two feet (^n 
cooling it depofited a filiceous matter or chalcedony forming a bafon round its bafe. 
'I'he heat of this water before it rofe out of tlie earth could not be afeertained, as water 
loofes all its heat above 212 (as foon as it is at liberty to expand) by the exhalation of a 
part, but the flinty bafon which is depofited from it (hews that water with great tlcgrccs 
of heat will diflblve filiceous matter. Van 'rroil’s Letters on Iceland. Since the above 
account in the year 1780 this part of Iceland has been deftroyed by an earthquake or 
covered with lava, which was probably effected by the force of aqueous fleam, a greater 
quantity of water falling on the fubterraneous Jircs •than could efca{>e by the antient 
outlets and generating an increafed quantity of vapoui*. l^or the difperfioa of conta¬ 
gious vapours from volcanos fee an account of the ffarmattan in the notes on Chunda, 
Vol. II. 
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Pour’d from red noftrils, with her Icalding breath, 

A boiling deluge o’er the blaftcd heath; 

And, wide in air, in mifly volumes hurl’d 
Contagious atoms o’er the alarmed world; 

Nymphs! your bold myriads broke the infernal fpell, i55 
And crufli’d the Sorcerefs in her flinty cell. 

■a 

» 

2. Where with foft flies in unextinguifli’d urns, 
Cauldron’d in rock, innocuous Lava burns; 

On the bright lake your gelid hands diftil 
In pearly fhowers the parflmonious rill; 

And, as aloft the curling vapours rife 
Through the cleft roof^ ambitious for the fkies, 

In vaulted hills con^enfe the tepid fleams. 

And pour to Health the medicated flreams. 

—So in green vale§ amid her mountains bleak 165 

Buxtonia fmiles, the Goddefs-Nymyh of Peak; 


Buxtonia fmiles. 1. i66. Some arguments are mentioned in the note on Fucus Vol, II. 
to fliew that the warm fprings of this country do not arife from the decompofxtion of 
pyrites near the furface of the earth, but that they are produced by fteam rifing up tlie 
Part L S 
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Deep in warm waves, and pebbly baths fhe dwells, 

And'calls Hygeia to her fainted wells. 

Hither in fporti^e bands bright Devon leads 
Graces and Loves from Chatfworth’s flowery meads.- ^ 
Charm’d round the Nymph, they climb the rifted mcks c 
And fteep in mountain-mift their golden locks; 

t 

On venturous ftep her fpajry caves explore, 

And light with radiant eyes her realms c f Ore; 

-—Oft by her bubbling founts, and fliadowy domes, 175 
In gay undrefr the fairy legion roams, 

Their dripping palms in playful malice fill, 

Or tafle with ruby lip the Iparkling "rill; 

Croud round her baths, and, bending p’er the fidc^ 
Unclafp’d their fandals, and their zones unded, 

Dip with gay fear the fliuddering foot imdrefs’d. 

And quick retrad it to the fringed veft; 


fiflures of the mountains from great deptlis, owing to water/alling on fubtcrrs-neous fires, 
and that this fteam is condenfed between the ftrata of the incumbent mountsuis and col- 

ip » 

le£fced into fprings. For further proofs on. this fiibjaft the reader is referr. d to a Letter 
from Dr. Darwin in Mr, Pilkington’s View of Dcrbyfhirc, Vol. I. p. 256 
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Or cleave with brandifli’d arins the lucid llream, 

* 

And fob, their blue eyes’ twinkling in the fleam. 

—High o’er the chequer’d vault with tranfient glow 185 
Bright luftres dart, as dafli the waves below; "IS 

^inc, Ech./s fweet refponfive voice prolongs 
r\ dulcet tumult of their filver tongues.— 

i»- 

O '.r their fiufh’d cheeks uncurling trefles flow, 

\nc i(‘v^~drcps glitter on their hecks of fnow ; 19° 

Round each fair i>3ymph her dropping mantle clings. 

And Loves emerging fhake their fliowery wings. 


fob^ their blue eyes. 1 . 1B4. The bath at Buxton being of 82 degrees of heat is 
, ailed A warm batl\, and is fo compared with common fpring-water which poflefles but 
48 iegreos of heat, but is nevcrth*hifs a f;oId bath compared to the heat of the body 
whah ts 98, On going into this bath there is therefore always a chill perceived at the 
’tnincrilon, hu»^ "fter having beea in it a minute the chill ceafes and a fenfation of 
' hj!',!.' ' though the body continues to be immerfed in the water. The caufe of 

rl I'.' ..j !oc; wucuomenon' is to be looked for in the laws of animal fejafation and not from 
.1:1 pr-’p.'. ^ of heat. When a perfon goes from clear day-light into an obfeure room 

for : iulc ii appears gloomy, which gloom however in a little time ceafes, and the de- 
ficK'ncy tjf light becomes no longer perceived. This is not Iblely owing to the enlarge- 
incm of the iris of the eye, fmee that is performed in an inftant, but to this law of fen¬ 
fation, that when a lefs ftimulus is applied (within certain bounds) the fenfibllity increafes. 
Thus at going into a bath as m^ch colder than the body as that of Buxton, the diminu- 
* tion of heal on the flein is at (irft perifeived, but in about a minute the fenfibllity to heat 
increafes and the nerves of tho Ikin arc equally excited by the leflened ftimulus. The 
fenfation of warmth at emeq^ing a cold-bath, and the pain called the hot-ach, after 
the hands have been immerfed in fnow, depend on the fame principle, viz. the increafed 
fenfibllity of the flein after having been previoufly expofed to a ftimulus lefs than ufual. 

S 2 
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“ Here oft her Lord llirveys the rude domain, 

Fair arts of Greece triumphant in his train; 

Lo! as he fteps, the column’d pile afcends, i9S 

^he blue roof clofes, or the crefccnt bends; 

New woods afpiring clothe their hills with green, 

Smooth flope the lawns, the grey rock peeps between; 
Relenting Nature gives her hand to Tafte, 

And Health and Beauty crown the laughing wafte. 200 

If 

VI. “ Nymphs ! your bright fquadrons watch with 
chemic eyes 

The cold-elaftic vapours, as they rife; 

With playful force arrell theifi as ""they pafs, 

And to pure Air betroth the jtaming Gas. 


Hire oft her Lord. 1 . 193. Alluding to the magnificent and beautiful crefcem, and 
fuperb ftables lately creded at Buxton for the acfomodation of the company by the 
Duke of Devonfhire j and to the plantations with which he has decorated the furround¬ 
ing mountains. ^ 

« « 

And to pure air. I 204. Until very lately water wa& efteemed a fimple clement, nor 
are all the moft celebrated cliemifts of Europe yet Converts to the new opinion of its de- 
compoAtion. Mr. Lavoifier and others of the French fchool have mofi: iiigenioufly 
endeavoured to fhew that water conhfts of pure air, called by them ox> :;,ene, and of 
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- 

Round their tranflucent forms at once they fling 205 

* 

Their rapturous arms, with filver bofoms cling; 

In fleecy clouds their fluttering wings extend. 

Or from the Ikies in lucid ftiowers defcend: 

* ^ 

Whence rills and rivers owe their fecret birth, 

And Ocean’s hundred arms infold the earth. 210 


So, robed by Beauty’s Queen, with fbfter charms 
Saturnia woo’d the Thunderer to her arms; 

O’er her fair limbs a veil of light fhe fpread, 

And bound a ftarry diadem on her head; 


inflainmable air, called hydrogene, n’ifh as much of the matter of heat, or calorique, as is 
neceflary to preferve them in the form of gas. Gas is diftinguilhed from fleam by its 
preferv'ing its elaflicity under the preflure c£ the atmofphere, and in the greatell degrees of 
cold yet known. The hidory of the progrefs of this great difeovery is detailed in the 
Memoires of the Royal Academy for 1781, and the experimental proofs of it are 
deliv,ered in Lavoifier’s Elements of Chemiftry. I'he refults of which arc that water 
confifts of eighty-five parts by weight of oxygene, and fifteen parts by weight of 
hydrogene, with a fufficient quantity of Calorique. Not only numerous chemical phe¬ 
nomena, but many ati^ofpherical and *regetable fails receive clear and beautiful cluci- 
datiqn from tliis important analyfis. In tlic atmofphere inflammable air is probably per¬ 
petually uniting with vital air an^ producing moiflure which defeends in dews and 
Ihowers, while the growth of vegetabies*by the afliftance of light is perpetually again 
decompofing the water they imbibe from the earth, and while they retain the inflam¬ 
mable air for the formation of oils, wax, honey, refin, &c. they give up the vital air to 
replcnifh the atmofphere. 
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Long braids of pearl her golden trefles grac’d, 215 
And the charm’d Cestus fparkled round her waift. 

—Raifed o’er the woof, by Beauty’s hand inwrought, 

» 

Breathes the foft Sigh, and glows the enamour’d Thought; 
Vows on light wings fucceed, and quiver’d Wiles, 
Afluafive Accents, and feduftive Smiles. 220 

—Slow rolls the Cyprian car in purple pride, 

« 

And, fteer’d by Love, ^fcends admiring Ide; 

Climbs the green Hopes, the nodding woods pervades. 
Burns round the rocks, or gleams amid the fliades.— 
Glad Zephyr leads the train, and waves above 225 

The barbed darts, and blazing tordi of Love; 

Reverts his fmiling face, andr* pauftfig flings 
Soft fhowers of roles from aurHian wings. 

m 

Delighted Fawns, in wreathes of flowers array’d, 

With tiptoe Wood-Boys beat the chequer’d glade; 230 


Jieer*d by love, 1 . 222. The younger Jove, or Cupid, the fon of Venus, owes 
his exiftence and his attributes to much later times than the Eros, iir divine lov€^ 
mentioned in Canto I. fince the former is no where menti&ned by Homer, though 
fo many apt opportunities of introducing him occur in the works ot that immortal 
bard. Bacon. 
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Alarmed Naiads, rifing into air. 

Lift o’er their filver urns their leafy hair 5 
Each to her oak the baflaful Dryads flarink, 

And azure eyes are feen through every chink. 

—^Love culls a flanaing flaaft of broadeft wing, 235 
And refts the fork upon the quivering firing; 

Points liis arch eye aloft, with fingers ftrong 
Draws to his curled ear the filken'thong; 

Loud twangs the fteel, the golden arrow flies, 

Trails a long line of luftre through the fkies; 240 

’Tis done!” he fhouts, the mighty Monarch feels!” 
And with loud laughter flaakes the filver wheels; 

Bends o’er the car, and whirling, as it moves, 

> 

His loofen’d bowftring, drives the rifing doves. 

—^Pierced on his throne the ftarting Thunderer turns, 245 
Melts with fbft fighs, witja kindling rapture burns; 

Clafps her fair hand, a4d eyes in fond amaze 

* 

The bright Intruder with enamour’d gaze. 

And leaves my Goddefs, like a blooming bride, 

“ The fanes of Argos for the rocks of Ide ? 


250 
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“ Her gorgeous palaces, and amaranth bowers. 

For clifF-top’d mountains, and aerial towers ?” 

He faid; and, leading from her ivory feat 
The blufliing Beauty to his lone retreat, 

Curtain’d with night the couch imperial fhrouds, 255 
And refts the crimfon cuQiions upon clduds.— 

Earth feels the grateful influence from above. 

Sighs the foft Air, and t)cean murmurs love; 

Etherial Warmth expands his brooding wing, 

And in ftill fliowers delcends the genial Spring. 260 

« 

VII. “ Nymphs of aquatic Taste! whofe placid fmile 
Breathes fweet enchantment o’er Britannia’s ifle; 

t 

Whofe fportive touch in fhowers refplendent flings 
Her lucid cataradls, and her bubbling fprings; 

Through peopled vales the liquid filver guides, 265 
And fwells in bright expanfe her .freighted tides. 

Jnd in Jlill Jhowers. I. 260. The allegorical interpretation of the very antient 
mythology which fuppofes Jupiter to reprbfent the fuperior part of the atmofpliere 
or ether, and Juno the inferior air, and that the conjun<ftion of th. ie two produces 
vmial fliowers, as alluded to in Virgil’s Georgies, is fo analogoi s to the prefent 
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You with nice ear, in tiptoe trains, peryade 
Dim walks of mom or evening’s filent fliade; 

Join the lone Nightingale, her woods among. 

And roll your rills fymphonious to her fong; 270 

Through fount-full ddls, and wave-worn valleys move. 
And tune their echoing waterfalls to love; 

Or catch, attentive to the diftant roar, 

The paufing murmurs of the jdafhing fhorc; 

Or, as aloud fhe pours her liquid ftrain, 275 

Purfue the Nereid on the twilight main. 

—Her playful Sea-horfe woos her foft commands. 

Turns his quick ears, his webbed claws expands. 


important difcovery of the produilion, of water from pure air, or oxygene, and in¬ 
flammable air, or hydrogene, (which from its greater levity probably refides over 
the former,) that one fhould be tempted to believe that the very antient chemifts 
of Egypt had difeovered the compofition of water, and thus reprefented it in their 
hieroglyphic figures before the invention of letters. 

In the paflage of Virgil Jupiter is called ether, and defeends in prolific fhowers on 
the bofom of Juno, whence the fpring fucceeds and all nature rejoices. 

Turn pater omnipotens ftECundis imbribus iEther 
Conjugis in greinium liStse dpfeendit, et omnes 
Magnus alit, ma*gno*commjxtus corpore, faetus, 

Vlrg. Georg. Lib. H. 1 . 325. 

Her playful feaborfe, 1 . 277. Defcribed form an antique gem. 


Part I. 


T 
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His watery way with waving volutes wins. 

Or Kftening librates on unmoving fins. 

The Nymph emerging inounts her fcaly feat, 

Hangs o’er his glofly fides her filvcr feet, 

. < IS I 

With foow-white hands her arching veil detains. 

Gives to his flimy lips the llacken’d reins. 

Lifts to the ftar of Eve her .eye ferene, 285 

And chaunts the birth of .Beauty’s radiant Queen.— 

» 

O’ er her fair brow her pearly comb unfurls 
Her beryl locks, and parts the waving curls, 

Each tangled braid with gliftening teeth unbinds 

And with the floating treafure mulks the winds.— 290 

t ' • ’ 

' .A 

Thrill’d by the dulcet accents,Th6 fings, 

The rippling wave in widening circles rfiigs; 

Night’s fhadowy forms along the margin gleam 
With pointed ears, or dance upon the ftream 5 
The Moon tranfported flays her bright career, 3^ 

And maddening Stars Ihoot headlong ftoca the Ipherc. 
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VIIL Nymphs I whofe fidt eyes with vivid luftrcs glow* 

Fof human weal, and melt at human woe; 

♦ 

Late as vou floated on your fllver fliells, 

Sorrowing and flow by Derwent’s willowy dells; 300 

Where by tall groves his foamy flood he fleers 
Through ponderous arches o’er impetuous wears. 

By Derby’s fhadowy towers refle'flivc fweeps, 

And gothic grandeur chills his dufley deeps; 

You pearl’d with Pity’s drops his velvet fides, 305 

Sigh’d in his gales, and murmur’d in his tides, 

Waved o’er his fringed brink a deeper gloom, 

And bow’d his alders o’er Milcena’s tomb. 

‘‘ Oft with fweet voice She led her infaut^train, 
Printing with graceful ftep his fpangled plain, 310 

Explored his twinkling fwarms, that fwim or fly, 

And mark’d his florets ^th botanic eye.— 

OVr A^lcena^s tomb, t 308. If, memory of Mrs. Frenoli, a lady wfeo to many 
other elegant accompliihments added a proficiency in botany and natural hifiory. 
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Sweet bud of Spring 1 how frail thy traniient bloom, 
Fine film,” fhe cried, ‘‘ of Nature's faireft loom ! 

“ Soon Beauty fades upon its damaik throne !”— 315 

—Unconfcious of the worm, that mined her own !— 

—^Pale are thole lips, where foft carefies hung, 

Wan the warm cheek, and mute the tender tongue. 

Cold refts that feeling h^jart on Derwent's fiiore, 

<« 

And thofe love-lighted eye-balls roll no more f 320 

IX. “ Your virgin trains on Brindley’s cradle fmiled, 

And nurfed with fairy-love the unletter’d child, 

Spread round his pillow all your lecret fpelis. 

Pierced all your fjprings, and open’d all your wells.-— 

* 

As now on grafs, with glofly folds reveal’d, 325 

Glides the bright ferpent, now in flowers conceal’d; 

On Brindley's cradle fmiled. 1. 321. The life of Mr.jBritwHcy, whole great abilities 
in the conftnu^n of canal navigation were called forth by the patronage of the Duke 
of Bridgwater, may be read in Dr. Kippis’s Biographia Britannica, the excellence of 
his genhis is vifible in every part of this lAand. He died at Tumhurft in Staffordlhire 
in 1772J and ought to have a monument in the cathedral church at Lichfield. 
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Far ftiine the fcales, that gild his linuous back, 

And lucid undulations mark his track; 

So with ftrong arm immortal Brinjdley leads 

His long can^s, and parts the velvet meads; 330 

Winding in lucid lines, the wateiy mafs 

Mines the firm rock, or loads the deep morals. 

With riling locks a thoufand hills alarms. 

Flings o’er a thonfand ftreams hlver arms. 

Feeds the long Vale, the nodding woodland laves, 335 
And Plenty, Arts, and Commerce freight the waves, 

—Nymphs 1 who erewhile round Brindley’s early bier 
On fnow-white bolbms Ihower’d the inceflant tear. 

Adorn his tomb I—< 5 h, the marble bull. 

Proclaim his honours, and prote^f his dull f 340 

With urns inverted, round the facred Ihrine 

Their ozier wreaths let weeping Naiads twine; 

<» 

While on the top Mech^.nic Genius ftands, 

»« 

Counts the fleet' waves, and balances the lands. 
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X. Nymphs I you firft taught to fierce th^ fecret caves 
Of humid earth, aii<J lift her ponderous waves; 346 

Bade with quick ftroUe the Aiding pifton bear 
The viewlefs columns of incumbent air 

I 

I 

Prefs^d by the incumbent air the Aoods below, . 

Through opening valves in foaming torrents Aow, 350 

Foot after foot with leAen’d impulfe move, 

• . 

And riAng feek the vacancy above.— 

So when the Mother, bending o’er his charms, 

Clafps her fair nurfeling in delighted arms j 


Lift her ponderous waves. I. 346. The invention of the pump is of very antient 
date, being aferibed to one Ctefebes an Atherui^fr^hen'-** it was called by the Latins 
machina Ctefebiana} but it was Jong before it was known tliat ihe*afcent of the pifton 
lifted the fupenncumbcnt column of the atmosphere, and that then the prefllire of 
the furrounding air on the furface of the well below forced the water up into the 
vacuum, and that on that account in the common lifting pump the water would rife 
only about thirty-five feet, as tlie weight of fuch a column of water was in general an 
equipoife to the furrounding atmofpherc. The foamy appearance of water, when the 
prefture of the air over it is dimimftied, is owing to the expanfion and elcape oi the air 
previoufly diflblved by it, or exifting ix} its pores. ‘When a child firft fucks it only 
preffes or champs the teat, as obferved the great Harvey, but afterwards it Icams tb 
make an incipient vacuum in its mouth) and by removing the preftUre of tlic atmo- 
fphere from the nipple, like a jpump. * * ' 



[ *43 ] 

* y 4 

Throws the thin tercWcf m>m her neck of fiiow^ 

And half unveds the pearly orbs below j 3 50 

With iparkling eye the blamelcfs PltinJerer owns 
Her fbft embraces> and endearing tones. 

Seeks the falubrious fount with opening lips. 

Spreads his inquiring hands, and fmiles, and fips. 360 

Connubial Fair ! whom no ftmd tranfport warms 
To lull your infant in maternal arms; 

Who, blefs’d in vain with tumid bofoms, hear 

His tender wailings with unfeeling car j 

The foothing kifs and milky rill deny 365 

To the fweet pouting lip, and gliffening eye I^— 

Ah! what avails the cradle’s damaik roc^, 

The eider bolfter, and embroider’d woofl-^ 

Oft hears the gilded couch unpity’d plains. 

And many a tear the taflcl’d cufhion ftains ! 370 

what avails. I. 367. From an elegant little poem of Mr. jemingham’s intitled 
U Latte, exhorting ladies to auiie their own children. 
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No. voice fo fweet attunes his cares to reft, 

So foft no pillow, as his Mother’s breaft!— 

—Thus charm’d to fweet repofe, when twilight hours 
Shed their foft influence on celeftial bowers. 

The Cherub, Innocence, with fmile divine 375 

Shut his white wings, and fleeps on Beauty’s Ihrine. 

« 

XI. ‘‘ From dome to dome when flames infuriate climb, 

Sweep the long flxeet, inveft the tower fublime; 

Gild the tall vanes amid the aftonifh’d night, 

And reddening heaven returns the fanguine light; 380 

While with vaft ftrides and briftling hair aloof 

Pale Danger glides along the falling roof; 

And Giant Terror howling in amaze 

Moves his dark limbs acrofs the lurid blaze. 

Nymphs ! you firft taught the gelid wave to rife, 385 

* 

Hurl’d in relplendent arches to the fkip; 


Hurf d in refplendent arches, 1 . 386. The addition of an air>cell to machines for 
railing water to cxtinguilh fire was firft introduced by Mr. Newlh'Jin of London, and 
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In iron cells condenl^ the airy ipring, 

I, /I 

And imp’d the torrent with unfiiiling wing; 

—On the fierce flames the fhower impetuous falls, 

And fiidden darknefs fhrouds the fhatter’d walls j 390 
Steam, fmoak, and duft in blended volumes roll, 

And Night and Silence repoflefs the Pole.— 


Where were ye, Nymphs !• in thofe difafterous hours, 
Which wrap’d in flames Augusta’s finking towers ? 

a 

Why did ye linger in your wells and groves, 3915 

When fad Woodmason mourn’d her infant loves ? 


is now applied to fimllar engines for wa/hing wall-trees in gardens, and to all kinds ot 
forcing pumps, and might be :«f)plicd advantage to lifting pumps where the water 
is brought from a great diftance horizontally. Another kind of machine was invented 
by one Gi eyl, in which a veflel of water* was every way difperfed by the explofion of 
gun-powder lodging in the centre of it, and lighted by an adapted match; from this 
idea Mr. Godfrey propofed a water-bomb of limilar conftru<S^ion. Dr. Hales to prevent 
the fpreading of fire propofed to cover the floors and flairs of the adjoining houfes with 
earth; Mr. Hartley propofed to prevent houfes from taking fire by covering the cicling 
wtth thin iron-plates, and Lord Mahon by a bed of coarfe mortar or plaiftcr between 
the cieling and floor above it. Miiiy not this age of chemical fcience difeover fome 
method of injecting or foaking timber with lime-water and afterwards with vitriolic 
acid, and thus All its pores with alabafler ? or of penetrating it with fliiccous matter, 
by procefles fimilar to thofb oflBergman and Achard ? See Cronfladt’s Mineral 2d. edit* 
Vol. I. p. 222. 

Tf^oodmafin, Molefworth. I. 396. The hiftories of thefe unfortunate families may 
be feen in the Annual Regiller, or m the Gentleman’s Magazine. 

Part I. U • 
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When thy fair Daughters with unheeded fcreams, 

Ill-fated Moles WORTH 1 call’d the loitering ftreams ?— 
The trembling Nymph on bloodlefs fingers hung 
Eyes from the tottering wall the diftant throng, 400 
With ceafelefi flirieks her fleeping friends alarms, 

Drops with finged hair into her lover’s arms.— 

The illumin’d Mother feeks with footfteps fleet, 

Where hangs the fafe balcony o’er the flreet, 

Wrap’d in her fheet her youngeft hope fulpends, 405 
And panting lowers it to her tiptoe fnends; 

Again fhe hurries on affedion’s wings, 

And now a third, and now a fourth, flie brings; 

Safe all her babes, flie fmooths-her horrent brow. 

And burfts through bickering flames, unfcorch’d, below. 
So, by her Son arraign’d, with feet unfhod 411 

O’er burning bars indignant Emma trod. 

“ E’en on the day when Youth with Beauty wed. 
The flames furprized them in their nuptial bed 



4*5 


f W J 

Seen at the opening fafli with bofom bare, 

With wringing hands, and dark diflievel’d hair, 

The bluQiing Beauty with diforder’d charms 

Round her fond lover winds her ivory arms; 

Beat, as they clafp, their throbbing hearts with fear, 

And many a kifs is mix’d with many a tear;— 420 

Ah me! in vain the labouring engine pour 

» 

Round their pale limbs the inefl^^dual ftiovver 1 — 

—Then crafh’d* the floor, while finking crouds retire, 
And Love and Virtue funk amid the fire!— 

With piercing fcreams afili^led ftrangcrs mourn, 425 
their white aflies mingle in their urn. 

XII. ‘‘ Pellucid ForHis ! whbfc cryftal bofoms Ihovv 
The ftiine of welfare, or the Ihade of woe; 

Who with foft lips falute returning Spring, 

« 

And hail the Zephyr quivering on his wing; 430 

Or watch, untired, •the wintery clouds, and flmre 
With ftreaming eyes my vegetable care; 
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•Go, ftiove the dim mift from the mountain’s brow, 

Chafe the white fog, which floods the vale below; 

Melt the thick Ihows, that linger on the lands, 435 
And catch the hailftones in your little hands; 

Guard the coy bloflbm from the pelting fliower, 

And dafh the rimy Ipangles from the bower; * 

From each chill leaf the filvcry drops repel. 

And clofe the timorous floret’s golden bell. 440 


Shffue thi dim miji. J, 433, See note on 1. 20 of this Canto. 

CaUb the hail-Jimes, 1. 436. See note on 1. 15 of this Canto. 

From each chill leaf, I, 439. The upper fide of the leaf is the or^ of vegetable 
refpiration, as explained in the additional notes, No XXXVII, hence the leaf is iiablte 
to injuiy from much moifture on this furface, and is deftroyed by being fmeared witn 
oil, in thefe refpeds refembling the lungs of animals Or the fpiracula of infers. To 
prevent thefe injuries fome leaves repel the dew-drops from their upper furfaces as thofc 
of cabbages i other vegetables clofe the upper forfaces of their leaves together in the 
night or in wet weather, as the fenfitive plant j others only hang their leaves downwards 
fo as to flioot the wet from them, is kidney-beans, and many trees. See note on 1. 18 
of this Canto. 

Celden hell. 1. 440. There are mufcles placed about the footftalks of the leaves 
or leaflets of many plants, for the putpofe of clofflng their upper furfaces together, or 
of bending them down fo as to ftioot off the ihowers or dew-drops, as mentioned in the 
preceeding note. The claws of the petals or of the divifions of the calyx of many 
flowers are fumhhed in a fimilar manner with mufcles, vfhicfi are exerted to open or 
clofe the corol and calyx of the flower as in tragopo^n, anemone. This adHon of 
opening and clofing tlie leaves or flowers does not appear to be parodiK ed Amply by 
irritation on the mufcles themfdvcs, but by the conncdlion of thofc nnifcics with a 
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“ So ftiould young Sympathy, in female form, 

Climb the tall rock, fpe£te.trefi of die ftorm; 

Life’s finking wrecks with fccret fighs deplore, 

And bleed for others’ woes, Herfelf on Qiore; 

To friendlefs Virtue, gafping on the ftrand, 445 

Bare her warm heart, her virgin arms expand. 

Charm with kind looks, with tender accents cheer, 

And pour the fweet conlblatory ,tear; 

Grief’s curelefs wounds with lenient balms affwage. 

Or prop with firmer ftaff the fteps of Age; 450 


fenjitive fenforium or brain exifting in each individual bud or flower, ifl. Becaufe 
maiw flowers clofe from the defedt of flimulus, not by the excefs of it, as by darknefs, 
wnlrcli is the abfencc of the flimulus of light j or by cold, which is the abfence of die 
flimulus of heat. Now the defeat of heat, 04 the abfence of food, or of drink, affeiSs 
our fenfatiom^ which had been previoufly accuflomed to a greater quantity of them; 
but a mufclc cannot be faid to be ftimulatcd into afXion by a defed of flimulus. 
2. Becaufe the mufcles around the footflalks of the fubdivifions of the leaves of the 
fenfitive plant are exerted when any injury is offered to the other extremity of the leaf, 
and fome of the ftamens of the flowers of the clafe Syngenefia contra6l themfelves 
when others are irritated. See note on Chondfilla, Vol. 11. of this work. 

From this circumflancc the contnwSlion of the mufcles of vegetables feems to depend 
on a difagreeable fenfathn in fome diflant part, and not on die irritation of the mufcles 
themfelves. Thus when a particle of dull ftimulates the ball of the eye, the eye-lids 
arc inflantly clofed, and when too anuch^light pains the redna, the mufcles of the iris 
contra*^: its aperture, and this not by any conne^lion or confent of the nerves of thofe 
parts, but as an effort to prevent dr to remove a difagreeable fenfation, which evinces 
that vegetables are endued with fa\fation, or that each bud has a common fenforium, 
and is furnifhed with a brain or a central place where its nerves were connoted. 
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The lifted arm of mute Defpair arreft, 

And fiiatch the da^er pointed to his breaft; 

Or lull to flumber Envy’s haggard mien, 

An^f rob her quiver’d fliafts with hand unfeen. 

—^Sound, Nymphs of Helicon ! the trump of Fame, 

And teach Hibernian echoes Jones’s name; 456 

Bind round her polifli’d brow the civic ^ay, 

« 

And drag the fair Philaqthropift to day — 

So from lecluded Iprings, and fecret caves, 

Her Liffy pours his bright meandering waves, 460 

Cools the parch’d vale, the fultry mead divides, 

And towns and temples ftar his fhadowy fides. 

XlII. Call your light legions, tread the fwampy heath, 
Pierce with fharp fpades the tremulous peat beneath • 

With colters bright the rufliy fward bifed, 5 

And in new veins the gtdhing rills dired;— 

yones*s name. 1 . 456. A young lady who devotes a great part of an ample fortune 
ato well chofen ails of fccret charity. ' z * 



So flowers fliall rife in piirple light array’d, 

And bloflbm’d orchards ftretch their filver fliade; 
Admiring glebes their amber ears unfold, 

And Labour fleep amid the waving gold. 470 

i 

** Thui when young Hercules with firm difdain 

Braved the foit Ih-iles of Pleafure’s harlot train; 

# 

To valiant tolls hi., forceful limbs aflign’d, 

And gave to \ utue all his mighty mind. 

Fierce Achelous rufh’d from mountain-caves, 475 

O’ er fad Etolia pour’d his wafteful waves, 

O’ er lowing vales and bleating paflures roll’d, 

Swept her red vineyards, and her glebes of gold. 

Mined all her towns, uptore her rooted woods, 

F^nnoe danced upon the flnning floods. 480 


Fienr i. 475, The river Achelous deluged Etolia, by one of its branches 

01 arms, wiiu in riit antient lang^Sages ^re called horns, and produced famine through¬ 
out a great trad nf countfy, this was reprefented in hieroglyphic emblems by the 
winding courle of a ferpent and fhe roaring of a bull with large horns. Hercules, or 
the emblem of ftrength, ftrangled the ferpent, and tore off one horn from the bull j that 
is, he (topped and turned the courfc of one arta of the river, and reftored plenty to the 
country. Whence the antient emblem of the horn of plenty, Di4t. par M. Daiiet. 
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The youthful Hero fdzed his curled aeft, 

I 

And dafli’d with lifted club the watery Peft; 

With waving arm the billowy tumult quell’d, 

And to his courfe the bellowing Fiend repell’d. 

Then to a Snake the finhy Demon turn’d 485 
His lengthen’d form, with fcales of filvcr bum’d; 

Lafli’d with refiftlcfs fweep his dragon-train, 

And fhot meandering o’er the affrighted plain. 

The Hero-God, with giant fingers clafp’d 

Firm round his neck, the hiffing monfter grafp’d; 

With ftarting eyes, wide throat, and gaping teeth, 

Curl his redundant foldsj and writhe in death. 

And now a Bull, amid the flying throng 
The grilly Demon foam’d, and roar’d along; 

With filver hoofs the flowery meadows fpurn’d, 

Roll’d his red eye, his threatening* aiitlers tuni’d- 


•495 
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Dragg’d down to earth, the Warrior’s vid:Or-h2ttids 
Prcfs’d his deep dewlap on* the imprinted fands; 

Then with quick bound his bended knee he fix’d 
High on his neck, the branching horns betwixt, 5 ^^ 

Strain’d hivS ftrong arms, his finewy flioulders bent, 

And from his curled brovlP^ the twifted terror rent. 

—Pleafed Fawns and Nymphs with dancing ftep applaud, 

• ^ 

And hang their chaplets round the retting God; 

Link their foft hands, and rear with paufing toil S^S 
The golden trophy on the furrow’d foil; 

Fill with ripe fruits, with wreatlied flowers adorn, 

And give to Plenty her prolific horn. 

XIV. On Spring’s fai 3 r lap, cerulean Sisters 1 pour 

From airy urns the fuu-illumined flidwer, 510 

<* 

Feed with -the dulcet drops my tender broods, 

Mclliflupus flowers, and aromatic buds; 

Hang fiom each •bending*graj6 and horrent thorn 
The tremulous pearl, that glitters to the morn; 

Dragged down to earth. 1. 497. Defcribcd from an antique gem. ^ 

Part h X 
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Or where cold dews their fecret channels lave, 5^5 

And Earth s dark chambers hide the ftagnant wave, 

O, pierce, ye Nymehs ! her marble veins, and lead 
Her gufliing fountains to the thirfty mead; 

Wide o’er the ftiining vales, and trickling hills 
Spread the bright treafure in a thoufand rills. 520 

So fhall my peopled realms of Leaf and Flower 
Exult, inebriate with the genial fhower; 


Sprtad the bright treafure. 1 . 520. The pra£Hce of flooding lands long in ufe in 
China has been but lately introduced into this country. Belides the fupplying water 
to the herbage in dryer feafons, it feems to defend it from froft in the early parr of the 
year, and thus doubly advances the vegetation. The waters which rife from fprings 
paffing through marl or liraeftonc are replete with calcaireous earthy artd when thrown 
over morafles they depofit this earth and incruft or confolidate the morafs. This kind 
of earth is depohted in great quantity from the fprings at jUlatlock bath, and fupplies the 
foft porwis limellone of which the houfes and walls are there conftruiSted i and has 
formed the whole bank for near a mile on tljat fide of the Derwent on which,they 
fiand. 

The water of many fprings cqptains much azotic gas, or phlogiftic air, befidcs car¬ 
bonic gas, or fixed air, as that of Buxton and Bath; this being fet at liberty may more 
readily contribute to the produdlion of nitre by means of the 'putrefcent matters which 
it is expofed to by being fpread upon the furface of the land; in the fame manner as 
frequently turning over heaps of manure facilitatec the nitrous procefs by imprifoning 
atmofpheric air in the interftices of the putrefcent materials. Water arifing by land- 
floods brings along with it much of'the moft folubU parts of the manure from the 
higher lands to the lower ones. River* water in its dear /lat© and thofe fprings which 
are called foft are Ids beneficial for the purpofc of watering lands, as they contain lefs 
earthy or faline matter j and water from diflblving fnow from its flow fohititm brings 
but little earth along with it, as may be feen by the comparative deaxnefs of the water of 
fnoW-floods. 
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Dip their long trefles from the mofiy brink, 

« « 

With tufted roots the glafly currents drink; 

Shade your cool manfions from meridian beams, 525 
And view their waving honours in your ftreams. 

Thus where the veins their confluent branches bend, 
And milky eddies with the purple blend; 

The Chyle’s white trunk, diver^ng from its fource. 

Seeks through the vital mafs its fliining courfe; 53 ^ 

O’er each red cell, and tifliied membrane fpreads 
In living net-work all its branching threads; 

Maze within maze its tortuous path purfues. 

Winds into glands, inextricable clues; 

Steals through the fl:omach« velvet fides, and fips 535 
The filver furges with a thoufand lips; 

Fills each fine pore, pervades each flender hair. 

And drinks falubrious dew-<lrops from the air. 

Thus when to kneel in Mecca’s awful gloom, 

p 

Or prefs with pious kifs Medina’s tomb, 


■ 540 
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League after league, through many a lingering day. 

Steer the fwart Caravans their fultry way; 

O’er fandy waftes on gafping camels toil, 

Or print with pilgrim-fteps the burning foil; 

If from lone rocks a fparkling rill defeend, 545 

O cr the green brink the kneeling nations bend, 

Bathe the parch’d lip, and cool the feverifh tongue, 

» 

And the clear lake reflects the mingled throng.” 

» 

The Goddess paused, —the liftening bands awhile 
Still feem to hear, and dwell upon her fmile ; 55^ 

Then with foft murmur fweep in lucid trains 
Down the green dopes, and /)’er the pebbly plains, 

To each bright ftream on filves’ fmdals glide, 

Reflective fountain, and tumultuous tide. 

% 

So fhoot the Spider-broods at breezy dawn . 555 

Their glittering net-work o’er the autumnal lawn; 

.From blade to blade conneCt with cordage fine 
The unbending grafs, and live along the line; 
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Or bathe xinwet their oily forms, and dwell 

» 

With feet rcpnljfive on the dimpling well. 560 

So when the North congeals his watery raafs. 

Piles high his Ihows, and floors his fcas with glals ; 

While many a Month, unknown to warmer rays, 

Marks its flow chronicle by lunar d.ays ; 

Stout youths and ruddy damfels, sportive train, 565 

Leave the white Ibil, and rufli upon the main ; 

From ifle to ifle the moon^bright (quadrons ftray, 

And win in eafy curves their graceful way ; 

On ftep alternate borne, with balance nice 

ILing o’er the gliding fleel, and hifs along the ice. 570 




Argument of the Fourth Canto, 


Address to the Sylphs. I. Trade-winds. Monfoons. 
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by a peftilential wind. Shadow of Death. 263. IX. x. Wilh 
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and abforb light. The crocodile in its egg. 409. XI. Opening 
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of the flower. The petals, flyle, anthers, prolific duft. Tranf- 
mutation of the filkworm. 441^. XII. i. Leaf-buds changed into 
flcTwer-buds by wounding the bark, or ftrangulating a part of 
the branch. 461. 2. Ingrafting. Aaron’s rod pullulates. 477: 

XIII. 1. Infe6ls on trees. Humming-bird alarmed by the fpider- 
like apearance of Cyprepedia. 491. 2. Difeafes of vegetables. 

Scratch on unnealed glafs. 51 j. XIV. i. Tender flowenj- Ama¬ 
ryllis, fritillary, erythrina, mimofa, cerea. 523. 2. Vines. Oranges. 
Diana’s trees. Kew garden. The ix)yal farnily. ,54i* XV. Of¬ 
fering to Hygeia. 587. Departure of the Coddefs. 615. 
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ECONOMY OF VEGETATION. 


CANTO, IV. 


As when at noon in Hybla’s fragrant bowers 

* 

CacaliA opens all her honey’d flowers; 


Cacalta opens. I. 2, The importance of the neilarium or honey-gland in the 
vegetable economy is feen from the very complicated apparatus, which nature has 
formed in fome flowers for the prt^ervation of their honey from infedls, as in the 
ticQtuies or nionkflioods; in other plants inftead of a great apparatus for its prote<Slion 
a greater fccretion of it is produced tliat thence a part may be fpared to the depredation 
of infects, 'rhe cacaha fyavcoJens pmduces fo much honey that on fome days it 
may be fmelt at a great diftance from the plant. I remember once counting on one 
of thefe plants befides bees of various kinds without number, above two hundred 
painted butterflies, which gave it the beautiful appearance of being covered witli 
additional flowers. 


Part I. 


Y 
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Contending fwarms on bending branches cling, 

And nations hover on aurelian wing ; 

So round the Goddess, ere fhe fpeaks, on high 5 

Impatient Sylphs in gawdy circlets fly; 

Quivering in air their painted plumes expand, 

And coloured lhadows dance upon the land. 

I. Sylphs ! your light troops the tropic Winds confine 

And guide their ftreaming arrows to the Line j i c 

While in warm floods ecliptic breezes rife, 

And fink with wings benumb’d in colder ikies. 

You bid Monfoons on Indian feas refide, 

And veer, as moves the llin,'their airy tide; 

/ 

While fouthern gales o’er weftern oceans roll, 15 

And Eurus fleals his ice-winds from the Pole. 

tk 

Your playful trains, on fultry iflmds born, 

Turn on fantallic toe at eve and mQrn; 

f 

j « 

With foft fufurrant voice alternate fweep 
Earth’s green pavilions and encircling deep. 

The tropic winds* J. 9. See additional noLifs, No. XXXllL 
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Or in itinerant cohorts, borne fublime ^ 

On tides of ether, float from clime to clime j 
O’er waving Autumn bend your airy ring. 

Or waft the fragrant bofom of the Spring. 

II. ‘‘ When Morn, efcorted by the dancing Hours, 
O’er the bright plains her dewy luftre lliowers; z 6 

Till from her lable chariot Eve ferene 
Drops the dark curtain o’er thd brilliant fcene; 

You form with chemic hands tlie airy furge, 

Mix with broad vans, with fhadowy tridents urge. 30 
Sylphs ! from each fun-bright leaf, that twinkling fliakes 
O’er Earth’s green lap, or flioots amid her lakes, 

Your playful bands with fimpering lips invite, 

And wed the enamour’d Ox y gene to LiGur.— 

Thg enamour'd oxy^ene, I. 34. I'he common air of the atmosphere appears by the 
analyfis of Dr. Prieftley and oth^jr phiiolbphers to confift of about three parts of an 
claftic fluid unfit for refpirafion^or cotnfiuflion, called azote by the French fchool, and 
about one fourth of pure vital ail fit for the fupport of animal life and of conibuftion, 
called oxygcnc. T'hc principal fource of the azoic is probably from the decoinpofition 
of all vegetable and animal matters by putrefadion and combufiion; the principal 

Y a 

1 

f 
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Round their white necks with fingers interwove, 35 
Cling the fond Pair with unabating love; 

Hand link’d in hand on buoyant ftep they rife, 

And fear and gliften in unclouded ikies. 

Whence in bright floods the Vital Air expands, 

And with concentric i|:)heres involves the lands; 4.0 

Pervades the fwarniing feas, and heaving earths, 

t 

Where teeming Nature b,roods her myriad births; 

Fills the fine lungs of all* that breathe or budy 
Warms the new heart, and dyes the gufliing blood; 


fourcc of vital air or oxygene is perhaps from the decompofition of water in the organs 
of vegetables by means of the fun’s light. The difficulty of inje<Sling vegetable vcllels 
feems to fliew that their perfpirative pores are much lefs than thofe of animals, and 
that the water which conftitutes their perfpiration is fo divided at the time of its 
exclufion that by means of the fun’s light it becomes decompofed, the inflammable air 
or hydrogene, which is one of its conftituent parts, being retained to form the oil, 
rcfin, wax, honey, &c. of the vegetable economy j and the- other part, which united 
with light or heat becomes vital air or oxygene gas, rifes into the atmofphcrc and 
repleniflies it with the food of life. 

Dr. Prieftley has evinced by very ingenious experiments that the blood gives out 
phlogiflon, and receives vita! air, or oxygene-gas by the lungs. And Dr. Crawford 
has (hewn that the blood acquires heat from this vital air in refpiration. There is 
however ftill a fomething more fubtil than heat, whifh muft be obtained in refpiration 
from the vital akj a fomething which life can 'not exi^ a few minutes without, which 
feems neceffary to the vegetable as well as to the animal world, and which as no or¬ 
ganized veflels can conflne it, requires perpetually to be renewed. See n<*ie on Canto I. 
1. 407. 
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With Life’s foil Ipark infpires the organic frame, 

And, as it waftes, renews the fubtile flame. 

So pure, fo foft, with fweet attradlion Ihonc 
Fair Psyche, kneeling at the ethereal throne; 

Won with coy fmiles the .admiring court of * Jove, 

And warm’d the bolbm of unconquer’d Love.»— 50 
Beneath a moving lhade of fruits ^and flowers 
Onward they march to Hymen’s facred bowers; 

With lifted torch he lights the feftive train, 

Sublime, and leads them in his golden chain ; 

Joins the fond pair, indulgent to their vows, 55 

And hides with myftic veil their blufhing brows. 

Round their fair forms their, mingling arms they fling, 
Meet with warm lip, and clafp with ruffling wing.-— 


Fair Pfyehr. 1 . 48. Dcfcribcd from an antient gem on a fine onyx in po;fle/!ion 
of tlie Duke of Marlborough, of which tliere is a beautiful print in Bryant’s Mythol. 
Vol JI. p. 392. And from another antient gem of Cupid and Pfyche embracing, of 
which there is a print in Spencers f olymetis, p. 82. 
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—Hence plaftic Nature, as Oblivion whelms 

Her fading forms, repeoples all her realms ; 6 o 

Soft Joys difport on purple plumes unfurl’d, 

And Love and Beauty rule the willing world, 

III. r. ‘‘ SvLPHs! vouR bold myriads on the withering 
heath 

Stay the fell Syroc’s futfocative breath; 

Arrcfl Simoom in his realms of land, . 65 

The poifoned javelin balanced in his hand 


Hep opits all her realmu 1. 6o. 

Qxii* ni.ae na\igtrum ct terras frugiferentes 

CoiKtltlMas, per te quouum gtnus omne anim^ntum 

Concjpitur, vifitque exoriutn luinlna fobs. Lucret. 

Arrefl Simoom. 1 . 65 “ At eleven o’clocK. while we were with great pleafure con¬ 

templating tlie rugged tops of Chiggre, where we expected to folacc ourfelvcs with 
plenty of good water, Idus nicd out with a loud voice, “fall upon your facts, for 
here is the limoom I faw from the S. K. a haze come in colour like the purple part 
of a rainbow, but not fo coinpieffed 01 thick j it did not occupv twenty yards in 
breadth, and was about twelve feet high from \^lie ground. It was a kind ot a biulh 
upon the air, and it moved very rapidly, for 1 fcarce could turn to fall upon, the 
ground with my head to the north waul, when I fjlt the heat of its current plainly 
upon my face. We all lay flat upon the gfouiid, as if^ dead, till Idiu told us it 
was blown, over. meteor, or purple haze, fvfiich i faw was indeed pafled, 
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Fierce on blue ftreams he rides the tainted air, 

Points his keen eye, and waves his whiftling hair; 

While, as he turns, the undulating foil 

Rolls in red waves, and billowy deferts boil. 71: 


but tIp! light air that fl-ill blew was of heat to threaten, fuffocatlon. For my part 
1 foinul (liftinClIy in my brerht, that 1 had imbibed a part of it j nor was I free of 
an ahhniaiic lenfation till i had been fomc months in Italy,” Bruce^s Travels. Vol.IV. 
P- 557 - 

It Is difFicuIt to account for the narrow track of this pelhlential wind, which is faid 
not to exceed twenty yards, and for its fmall elevation of twelve feet A whirlwind will 
pafs forv.ards, and tlirow clown an avenue of trees by its quick revolution as it pafl£s, 
but nothing like a whirling is deferibed as happening in thefc narrow ftreams of air, and'^ 
whirlwinds afeend to greater heights. There feerns but one known manner in, which 
this channel of air could be effeded, and that is by eledricity. 

The volcanic origin of thefc winds is mentioned in the note on Chunda in Vol, II, 
of this work; it muft here be added, that Profeilbr Vairo at Naples found, that during 
the eruption of Vefuvius perpendicular iron bars were eledric; and others Ixave obferved 
fufFocating damps to attend' thefe eruptioi\s. Ferber^s Travels in Italy, p. 133. And 
laftly, that a current of air attends the pafTage of eledric matter, as is feen in prefcnting 
an clcdri/cd point t6 the flame of a carjdle. In Mr. Bruce’s account of this fimoom, it 
was in its courfe over a quite dry defert of fand, (and which was in confequence unable 
to conducl an eledric ftfeain into the earth beneath it,) to fome moift rocks at but a 
lew miles dlftance; and tlicnce would appear to be a ftream of eledricity from a volcano 
attended with noxious air; and as the bodies of Mr. Bruce and his attendants were 
infulated on the fand, they would not be fenfiblc of their incrcafed eledricity, as it 
paired over them; to which it may*be added, that a fulphurous or fuffocating fenfation 
h faid to accompany flafties of lightning, and even ftrong fparks of artificial cledridty'. 
In the above account of the ffbiooi^, a great rednefs in the air is faid to be a certain 
fign of its approach, whkh raay be occafioned by the eruption of flame from a diftant 
volcano in thefe extenfive and impenetrable deferts of fand. Note on 1 . aqa of this 
Canto. 
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You feize Tornado by his locks of mill, 

Burfl: his denfe clouds, his wheeling fpircs untwift ; 

Wide o’er the Weft when borne on headlong gales, 

Dark as meridian night, the Monfta: fails, 

Howls high in air, and lhakes his curled brow, 75 

Lafhing with ferpent-train the waves below. 

Whirls his black arm, the forked lightning flings, 

And ftiowers a deluge from his demon-wings. 


2. ‘‘ Sylphs 1 with light lhafts you pierce the drowly 
Fog, 

That lingering flumbers on the fedge-wove bog, 80 

4r 

With webbed feet o’er midnight meadows creeps, 

# 

Or flings his hairy limbs on ftagnant deeps. 


Tornado’s, L 71. See additional noteiH No, XXXIIL 

* 

Ow Jiagnmt I. Sa. All cc»itagiO\is miafmata ori^nate ettlier from animal 
bodies, as thofe of the fosall pox, or from putri^ mofallesi thefc kttcr produce agues 
in the coliter climates, and malignant fevers in the warmeroncSi, The volcanic vapours 
which caufe epidemic coughs, are to be ranked amongft poifons, father tJian amongft 
the miafmata, which produce contagious difeafes. 
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You meet Contagion ifluing from afar, 

And dafli the baleful conqueror frcmi Ms car ; 

When, Gueft of Death 1 feom charnel vaults he fteals. 
And bathes in human gore his armed wheels, 86 


‘‘ Thus when the Plague, upborne on Belgian air, 
Look’d through the mift and fhook Ms clotted hair. 

O’er ihrinking nations fleer’d mali^ant clouds. 

And rain’d deftrudtion on the galping crouds. 90 

The beauteous j®gle felt the venom’d dart. 

Slow roll’d her eye, and feebly throbb’d her heart; 

Each fervid figh feem’d fliorter than the laft. 

And ftarting Friendfliip fliimn’d her, as fhe pafs’d. 

i 

—With weak unfteady ftep the fainting Maid 95 

Seeks the cold garden’s folitary fhade, 


Ti'c beauteous Mgh, I 91. Whfp the plague raged m Holland in 1636, a young 
girl was feized with it, had three jarbuncits, and was removed to a garden, where her 
lover, who was betrothed to her, attended her as a nurfe, and flept with her as his wife. 
He remained uninfected, and Ihe recovered, and was married to him. The ftory is 
related by Vine. Fabricius in the Mifc. Cur. Ann. II. Dbf. 18B. 


Part I. 


Z 
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Sinks on the pillowy mofs htar drooping head, 

* 

And prints with lifelefs limbs her leafy 

—On wings of Love her plighted Svnin purities, 

Shades her from winds, and fbelters her f jm dews, i jo 

Extends on tapering poles die n rc of* 

Spreads o’er the ftraw-wovc matt die fla en woof. 

Sweet buds and bloffonjs on her bolfter ftrows, 

And binds his kerchief'round her aching brows; 

« 

Sooths with foft kifs, with tender accents charms, 105 
And clafps the bright Infection in his arms.— 

With pale and languid fmiles the graicful ^"'air 
Applauds his virtues, and rewards ins care; 

MouriiS with wet cheeh her fair companions fled 

« 

On timorous ftep, or numjcd^ \>jth the dead > ic 

Calls to her bofom all its fcattcr'cl rays. 

And pours on Thyriis the colkd:ed blaze; 

Braves the cliill night, opreiting a^id d, 

^ f 

And folds her Hero-lover to her bicaft.— 

Lefs bold, Leander at the dulky hour 115 

Eyed, as he fwam, the far love-nghted tower; 
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o^ealtcd vvith ftruggling arms the toffmg w^avc, 

\nd funk benighted in the watery grave. 

I.efs bold, ToBiAj claim’d the nuptial bed, 

Wlicrc fcvcn Inad Lovers l>y a Fiend had bled ; 120 

Ard drove, inft: b/ his Angel-Guide, 

The enamour’d Demon from the fatal bride.-^ 

% 

—Sylphs ! while your winnowing pinions fan’d the air, 

» 

And fhed gay vifions o’er the fleeping pair; 

Lovk round their couch effufed his rofy breath, 125 

And witli. his kecnci arrows conquer’d Death. 


IV. 1. Y vu . harin’d, indulgent Sylphs ! their learned 
toil, 

o. i with fimc youi Torkicell, and Boyle; 


Y/.v-r/V/;/' nnd Boy!,'. I. 12S 'I'he pfcflurc oi* liC atn>(>i'pi\cre wis dillovered by 
'ror icclli, a difciple of C'ajilco, who had prcvioufly found that the air had weight. 
?*)»• it'iok and M. ,< Hi Thunc) aferibe the irn'eniton ; ( the air-ptiiup to Mr, Boyle, wliio 
}'( vvovei confefl'es tie had fonie hints conreniinr'- es conftnnffion from De Gueiick. 
The vacancy at the .M.ini!nit*of the barometer ib termed the Torricellian vacuum, and 
t)ie exhaufted receiver of an ui. pump the BoyJean vacuum, in honour of thefe two 


ptdlofiphers. 

The mill .and dotcending dew wtiich appear at firft exhaufting che receiver of aty 
air-pump, are explained in the l^hii. I'rarif. Vol. LXXVIII. from the cold produced by 

Z 2 
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Taught with Iwect iiniks, refpcHifive to their prayer, 

M 

The fpring and prefiure of the viewlefs air. 130 

—How up exhaufted tubes bright currents flow 

Of liquid filver from the lake below, 

Weigh the long column of the incumbent Ikies, 

And with the changeful moment fall and rife, 

—How, as in brazen pumps the piftons move, 135 

% 

The membrane-valve fuftains the weight above; 


the expanfion of air. For a thermometer placed in the receiver links fome degrees, 
and in a very little time, as foon as a fufficient quantity of heat can be acqu.red from 
the furrounding bodies, the dew becomes again taken up. See additional notes, No. VII. 
Mr. SaulTure obferved on placing his hygrometer in a receiver of an air-pump, that 
though on beginning to exliaull it the air became mifty, and parted with its moifture, 
yet the hair of his hygrometer contradled, aqd the inftrumeht pointed to gi eater drynefs. 
This unexpedfed occurrence is explained by M. Monge (Annales de Chymie, Tom. V.) 
to tiepend on the want of the ufual preflurc the atmofphere to force the aqueous 
particles into the pores of the hair; and M. SaulTure fuppofes, tliat his veficulai vapour 
requires more time to be rediflblved, than is neceflary to dry the hair of his thermometer. 
EUais fur THygrom. p. 226. but I fufpedl there is a lefs hypothetical way of underftanding 
it i when a colder body is brought into warm and moift air, (as a bottle of fpring-water 
for inftance,) a Ileam is quickly collected on its furfacc; the contrary occurs when a 
warmer body is brought into cold and damp air, it contmues free from dew fo long as 
it continues warm; for it warms the atmofphere around it, and renders it capable of 
receiving indead of parting with moiducci The mnrafint the air becomes raretied in the 
receiver of the air-pump it becomes colder, as appears by tHe tliermometca', and depofits 
its vapour ; but the hair of Mr. Saudurc’s hygrometer is now warmer than the air in 
which it is imraerfed, and in confequence becomes dryer than before, by warming the 
ak which iim&edately furroonds it, a part of its moifture evaporating aiortg with its 
hest. 
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Stroke follows ftroke, tlie gelid vapour falls, 

And mifty dew-drops dim the cryftal walls j 
Rare and more rare expands the fluid thin. 

And Silence dwells with Vacancy within.— 140 

So in the mighty Void with grim delight 
Primeval Silence reign’d with ancient Night. 

2. “ Sylphs ! your foft voices, whilpering from the fkies. 
Bade from low earth the bold Mongulfier rife; 
Outftretch’d his buoyant ball with airy fpring, 145 

And bore the Sage on levity of wing;— 

Where were ye. Sylphs 1 when on the ethereal main 
Young Rosiere launch’d, ^d call’d your aid in vain? 

Fair mounts the light balloon, by 2 ^phyr driven. 

Parts the thin clouds, and fails along the heaven; 150 


Toung Rofier* launch*d, I. 148. Ivf, Pilatrc du Ro6ere with a IVl Romain rofe in a 
balloon from Boulogne in June *1785, and after having been about a mile high for 
about half an hour the ballon took fre, and the two adventurers were dafhed to pieces 
on their fell to the ground. Mr. Rofiere was a philofopher of great talents and acStivity, 
joined with fuch urbanity and elegance of manner^ as conciliated the affciftions of his 
acquaintance and rendered his misfortune univerfally lamented. Annual Regifter for 
1784 and X 785, p. 329, 2 * 
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Highei* and yet higher the expanding bubble flies, 

Lights with quick flafli, and burfts amid the fkies.— 
Headlong He ruflies through the affrighted air 
With limbs diftorted, and diflieverd hair, 

Whirls round and round, the flying croud alarms, 155 
And Death receives him in his fable arms — 

So erft with melting w^x and loofen’d firings 

t 

Sunk haplefs Icarus on unfaithful win^s; 

His fcatter’d plumage danced upon the wave, 

And forrowing Mermaids deck’d his watery grave; 160 

O’ er his pale corfe their pearly fea-flowers flicd, 

And ftrew’d with crimfoii mofs his marble bed; 

Struck in their coral towers the pauflng bell. 

And wide in ocean toll’d his echoing knell. 

jfnd wide in ocean. 1. 164. Denfcr boiHcs pi^pagate vibration or found belter tliau 
rarer ones j if two ftones be Ifruck. together under the water, they may be heard a 'mile 
or two by any one whofe head is immerfed at^hat Affiance, according to an experiment 
of Dr. Franklin. If the ear be applied to one end of a^on^ beam of tintber, the ftrokc 
of a pin at the other end becomes fenfible; if a poker be fu^ended in the middle of a 
ganer, each end of which is prefTetl again/I the ear, the leaft percultsons on the poker 
give great founds. And I am informed by laying the ear on the grf'Utid the tread of 
a horfe may lic difeerned at a great diftance in the night. The argans of hearing 
belonging to fiib are for this rcafon much lefs complicated than c. quadrupeds, as the 
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V. ‘‘Sylphs! you, retiring to fequefter’d bowers, 
Where oft your Priestley woos your airy powers, 1*66 


fluid they arc immerfed in fo much better conveys its vibrations. And it is probable 
that foinc flicll-fifli which itave twifted thclls like the cochlea and femicircular canals of 
1 h.e ears of men and quadrupeds may have no appropriated organ for perceiving the 
vibrations of the clement they live in, but may by their fpiral form be in a manner 
all car. 

TFhcre oft your Priojlley. 1 , i66. TJie fame of Dr. Prieftley is knowm in every 
part of the earth where fcicnce has penetrated. His various difcoverics refpe<Slting the 
analyfis of the atinofplicre, luul the production of variety of new airs or gaffes, can only 
be clearly undei:ftoocl by reading his Experiments on'Airs, (gvols. oCtavo, Johnfon, 
London.) the following are amonglt his many difcoverics. i. 'I'he difeovery of nitrous 
and de]>h!ogiflicatcd airs. ^ 2. 'Hie exhibition of the acids and alkalies in the form of 
air. 3. Afcertaining the purity of refpirable air by nitrous air. 4. The reftoration 
of vitiated air by vegetation. 5. The influence of light, to enable vegetables to yield 
pure air. 6. 'I'he convcrfion by means of ligltt of animal and vegetable fubftances, 
that would otl^erwife become putrid and offenfive, into nourilliment of vegetables, 
7. 'The ufe of refpiration by the blood parting with phlogifton, and imbibing dephlo- 
giflicated air. 

'i hc experiments here alluded to are, i. Concerning tiie produ(R:ion of nitrous gas 
from dilTolving iron and many other metals in nitrous acid, which though firff difeovered 
by Dr. Hales (Static. Ell Vof. 1 . p. 224) w’^s fully inveffigated, and applied to the 
important purpofe of dlflinguiiliing tJic purity of atmofpheric air by Dr. Prieftiey. 
When about two mcafures of common^ir and one of nitrous gas are mixed together 
a red effcrvefccncc takes place, and the two airs occupy about one fourth lefs fpace than 
was previoufly occupied by the common air alone. 

2. Concerning the green fubllancc which grow's at the bottom of refervoirs of 
water, which Dr. Pricflley difeovered to yield much pure air when the fun llione on it. 
ills method of coilciting this air is by placing over the green fubllancc, which he 
believes to be a vegetable of the genfls conferva, an inverted bell-glals previoufly filled 
with water, which fubfldcs as the air arifes ; it has fittce been found that all vegetables 
give up pure air from their Icavci*, whjn the fun fliines upon them, bur not in the 
night, w'hich may be owingno tfce fleep of the plant. 

3. 'riic third refeis to the gi*cat quantity of pure air contained in the calces of 
metals. 'Ehc calces were long known to weigh much more than the metallic bodies 
before calcination, infomuch that 100 pounds of lead will produce 112 pounds of 
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On noifelefs ftep or quivering pinion glide. 

As 'fits the Sage with Science by his fide; 

To his charm’d eye in gay undrefs appear, 

Or pour your fecrets on his raptured ear. 170 

How nitrous Gas from iron ingots driven 

Drinks with red lips the pureft breath of heaven j 

How, while Conferva from its tender hair 

Gives in bright bubbles empyrean air; 

The cryftal floods phlogiftic ores calcine,. »75 

And the pure Ether marries with the Mine. 


‘‘ So in Sicilia’s ever-blooming fhade 
When playful Proserpine ftom Ceres fixay’d. 


minium *, the ore of manganefc, which is always found near the furface of the earth, 
is replete with pure air, wliich is now ufed for the purpofe of bleaching. Other metals 
when expofed to the atmofphere attrad the pure air from it, and become calces by its 
combination, as zinc, lead, iron i and increafc in weight in proportion to the air, which 
they imbibe. ” * 

• 

When pluyful ProferfmeA. 178. The fable ,of Pfoferpine’s being feizcci by Pluto 
as (he was gathering flowers, is explained by Lord Bacon to fignify the combination 
or marriage of etlierial fpirit with earthly materials. * Bacon’s Works, Vol. V. p. 470. 
edit. 4to. Lond. 1778. This allufion is flill more curioufly exad, frcwn the late 
difcovery of pure air being given up from vegetables, and that tlicn ja its unmixed 
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Led with unwary ftep her virgin trains 

V 

_ » 

O’ er Etna’s fteeps, and Enna’s golden plains; i So 

Pluck’d with lair hand the filyer-bloflom’d bower, 

And purpled mead,—^herfelf a fairer flower; 

Sudden, unfeen amid the twilight glade, 

Rufh’d gloomy Dis, and feized the trembling maid.— 

Her Halting *damlels fprung from mofly feats, 18 5 

* # 

Dropp’d from their gauzy laps the gather’d fweets, 

Clung round the’ftruggling Nymph, with piercing cries, 
Purfiied the chariot, and invoked the Ikies 
Pleafed as he grafps her in his iron arms. 

Frights with foft fighs, with tender words alarms, 190 
The wheels defeending roll’d in fmoky rings, 

Infernal Cupids flapp’d theft demon wings ; 

Earth with deep yawn received the Fair, amaz’d, 

And far in Night celeftial Beauty blaz’d. 


* 

ftate it more readily combiifes vvlth metallic or inflammable bodies. From thefe fables 
wliich were probably taken from antient hicro^yphics there is frequmtly reafon to 
believe that the Egyptians poflefled much chemical knowledge, wliich for want of 
alphabetical writing perifhed with their philofophers. 
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^ .M 

VI. ‘‘ Led by the Sage, Lo ! Britain’s fbns fhall guide 
Huge Sea-Balloons beneath the toiling tide; 196 

The diving caftles, roof’d with fpheric glafs, 

Ribb’d with ftrong oak, and barir’d with bolts of brafs. 
Buoy’d with pure air fhall endlels tracks purfbe, 

And Priestley’s hand the vital flood renew.— 200 

Then fhall Britannia rule the wealthy realnls. 

Which Ocean’s wide iniadate wave o’erwhelms; 

Confine in netted bowers his fcaly flocks,' 

Part his blue plains, and people all his rocks. 


Led hy the Sage^ 1. 195. Dr. Prieftley's difcovcry of the produilion of pure air from 
fuch variety of fubftances will probably foon be applied to the improvement of the 
diving bell, as the fubftances which contain vital air in immenfe quantities arc of little value 
as manganefe and minium. See additional notes, No. XXXIII, In every hundred weight 
of minium there is combined about twelve pofjnds of pure air, now as fixty pounds of 
water are about a cubic foot, and as air is eight hundred times lighter than water, 
five hundred weight of minium will produce eight hundred cubic feet of air or about 
fix thoufand gallons. Now, as this is at leafl thrice as pure as atmofpheric air, a gallon 
of it may be fuppofed to ferve for three minutes refpiration for one man. At prefent 
the air can not be fet at liberty from minium by viriolic acid without the application of 
Ibmc heat, this is however very likely foon to Ije difeovered, and will then enable 
adventurers to journey beneath the ocean in large inverted fliips or diving balloon??. 

Mr. Boyle relates, that Cornelius Drebelle ejontrived not only a veflel to be rowed 
under water, but alfo a liquor to be carted in that veffe!, wfiich would fupply the want 
of frcfh air. The veflel was made by order of James 1 . and carried twelve rowers 
befides paflengers. It was tried in the river I'hames, and one of the perfons who 
was in that fubmarine voyage told the particulars of the experiments a perfon wlio 
related them to Mr^Bovlc. Annual Regift^ for I 774 » P. 24^. 
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Deep, in warm waves beneath the Line that roll, 205 
Beneath the fliadowy ice-ifles of the Pole, 

■t* 

Onward, through bright meandering vales, afar, 

Obedient Sharks fhall trail her fceptred car. 

With harnefs’d necks the pearly flood difturb. 

Stretch the filk jein, and champ the filver curb ; 210 

Pleafed round her triumph wondering Tritons play, 

9 

And Seamaids hail her on the watery way. 

—Oft fhall fhe weep beneath the cryflal waves 
O’er fhipwreck’d lovers weltering in their graves; 

Mingling in death the Brave and Good behold 215 

With flaves to glory, and with flaves to gold; 

Shrin’d in the deep ‘fhall DAv-and Spalding mourn, 

Each in his treacherous belt, fepulchral urn!— 


Dpy and Spalding mourn. I. 217. Mr, Day perifhed in a diving bell, or diving 
boat, of his own conftru£iion at Pfymouth in June 1774, in which he was to have 
coi‘;tinued for a wager twelve hours one hundred feet deep in water, and probably 
perifhed from his not poflefling 111 thp hydroftatic knowledge that was neceflary. See 
note on Ulva, Vol. 11 . of this work. See Annual Regifter for 1774. p. 245. 

Mr. Spalding was profelfionally ingenious in the art of confl:ru<Sting and managing 
the diving bell, and liad pradlifed the bufiitefs many years with fuccels. He went 
down accompanied by one of his young men twice to view the wreck of the Imperial 
Eaft-Indiaman at the Kilh bank in Ireland. On deUbcnding the third time in June, 1783, 

A a 2 
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Oft o’er thy lovely datighters, haplels Pierce ! 

Her fighs fhall breathe, her forrows dew their hearfe.— 
With brow uptiirn’d to Heaven, We will not part V* 
He cried, and clafp’d them to his aching heart.— 

—Dafli’d in dread conflict on the rocky grounds, 

Crafli the {hock’d mafts, the flaggering ^yreck rebounds ; 
Through gaping feams the rufhing deluge fwims, 225 

I 

Chills their pale bofoms,, bathes their fhuddering limbs, 
Climbs their white {houlders, buoys theip ftreaming hair, 
And the lafl lea-fhriek bellows in the air.— 

Each with loud fobs her tender fire carefs’d. 

And galping ftrain’d him clofer to her breaft !— 230 


they remained about an hour under water, aii^ Itad two barrels of air fent down to them, 
but on the fignals from below not being again repeated, after a certain time, tlicy were 
drawn up by their affiftants and botli found dead in the bell. Annual Regifter for 1783, 
p. 2c6. Thefe two unliappy events may for a time check the ardor of adventurers in 
traverfing the bottom of the oc^n, but it is probable in another half century it may 
be lafer to travel under the ocean than over itj fince Dr. Prieftley’s difeovery of 
procuring pure air in fuch great abundance from die calces of metals. 

• 

Haplefs Phree ! 1 . 219. The Haflewell Eaft^Indliman, outward bound, w4s wrecked 
off Seacomb in the ifle of Purbec on the 6th of January, 17^6 j when Capt. Pierce, the 
commander, with tyvo young ladies, his da^^ghters, ahd the greateft part of the crew 
and palTengers perifhed in the fea. Some of the officers and about feventy fearaen 
efcaped with great difficulty on the rpeks, but Capt. Piorce finding it was Jmpolfible to 
fave the lives of die young ladies refufed to quit the fiiip, and perifhed widi them. 



—Stretch’d on oat bier they fleep beneath the brine. 
And their white bc»jes with ivory arms intwine! 


VIL Syl?hs of nice ear ! with beating wings you 
guide 

The fine vibrations of the“ aerial tide; 

Join in fweet cadences the meafured words, 235 

Or ftretch and modulate the trembling cords. 

t* 

You ftrung to melody the Grecian lyre, 

Breathed the rapt fong, and fan’d the thought of fire. 

Or brought in combinations, deep and clear. 

Immortal harmony to Handei-’s ear.— 240 

You with loft breath attune the vernal gale. 

When breezy evening broods the liftening vale; 

Or wake the loud tumultuous founds, that dwell 
« * 

In Echo’s many-toned, diurnal fhell. 

You melt in dulcet chords, when 2 ^phyr rings .245 

The Eolian Harp, and mingle all its firings; 
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Or trill in air the foft fymphonious chime, 

When rapt Cecilia lifts her eye fublimC, 

Swell, as fhe breathes, her bofoms riling fnow, 

O’er her white teeth in tuneful accents flow, 250 

Through her fair lips on whifpering pinions move, 

And form the tender fighs, that kindle lov^e ! 

So playful Love on Ida’s flowery fides 
With ribbon-rein the indignant Lion guides; 

Pleafed on his brinded back the lyre he rings, 

And fhakes delirious rapture from the fixings; 

Slow as the pauling Monarch ftalks along, 

Sheatlis his retradile claws, and drinks the fong; 

Soft Nymphs on timid ftep the triumph view, 

4 

And liftening Fawns with beating hoofs purliie; 

Indignant Urn guides. 1 . 254. Defcribed from an dntient gem, cxprefl’ive of the 
combined power of love and mufic, in the Mvifeum FJorent. 


255 
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With pointed ears the alarmed foreft ftarts, 

And Love and Mufic foften favage hearts. 

VIII, SvLPHs I YOUR bold hofts, when Heaven with 
juftice dread 

Calls the red tempeft round the guilty head. 

Fierce at his nod affume vindi< 5 l:ivq forms, 265 

And launch from airy cars the vollied ftorms.— 

From Afliur’s vales when proud Senacherib trod, 

Pour’d his fwoln heart, defied the living God, 

Urged with inceflfant fhoiits his glittering powers j 
And Judah fhook through all her mafiy towers; 270 

Round her fad altars prefs’d the proftrate crowd, 

Hofts beat their breafts, and fuppliant chieftains bow’d; 
Loud fhrieks of matrons thrill’d the troubled air, 

And trembling virgins rent their fcatter’d hair; 

High in the midft the k;ieeling King adored, 275 

m 

Spread the blafpheming* fcroll before the Lord, 

Raifcd his pale hands, and breathed his paufing fighs, 
And fixed on Heaven his dim imploring eyes,-^ 
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Oh! Mighty God amidft thy Seraph-throng 

“ Who fit’ft fublime, the Judge of Right and Wrong ; 

Thine the wide earth, bright fun, and ftarry zone, 2B1 

That twinkling journey found thy golden throne; 

‘‘ Thine is the cryftal fource of life and light, 

‘‘ And thine the realms of Death’s eternal night. 

‘‘ Oh, bend thine ear, ;:hy gracious eye incline, 285 

Lo! Afhur’s King blkfphemcs thy holy flirine, 

Infults our offerings, and derides our vows,~ 

Oh! ftrike the diadem from his impious brows, 

» 

‘‘ Tear from his murderous hand the bloody rod, 

And teach the trembling nations, “ Thou art God !”— 
—^Sylphs ! in what dread array with pennons broad 290 
Onward ye floated o’er the etThereal road. 

Call’d each dank fleam the reeking marfh exhales, 
Contagious vapours, and volcanic gales, 


• 4 

Fokantc gales. 1 . 294. The peftilenrial winds o€ the cart: are defcrihed by various 
authors under various denominations; as harmattan, famiel, famium, fyrocca, kamfin, 
feravanfum. M. de Beauchamp deforibcs a remarkable fouth wind i)'. the dcferts about 
Bagdad, called feravanfum, or poifon-wind j it burns the face, impedf s refpi ration, ftrips 
the trees of their leaves, and is faid to pafs on in a ftreight line, and jften kills people in 
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Gave the foft South with poifonous breath to blow, *95 

» 

And rolled the dreadful whirlwind on the foe !— 

Hark! o’er the camp the venom’d tempeft fings, 

Man falls on Man, on buckler buckler rings; 

Groan anfwers groan, to anguifh anguifh yields, 

And Death’s loud accents fhake the tented fields! 3°° 

—High rears the Fiend his grinning jaws, and wide 
* Spans the pale nations with coloflal ftride, 

Waves his broad falchion with uplifted hand, 

And his vaft fhadow darkens all the land. 


fix hours. P. Cotte fur la Meteorol. Analytical Review for Febjuary, 1790. M. Volney 
fays, the hot wind or ramfin feems to blow at the feafon when the fands of the deferts 
are the hotteft; tlic air is then filled with arrextrearaly fubtle duft, Vol. 1 . p. 61. Thefc 
winds blow in all diredlions from the deferts; in Egypt the moft violent proceed from 
the S. S. W. at Mecca from the E. at Surat from the N. at Baffora from the N. W. at 
Bagdad from the W, and in Syria from the S. E. 

On the fouth of Syria, he adds, where the Jordan flows Is a country of volcanos j and 
it is obferved that the earthquakes in Syria happen after their rainy feafon, which is alfo 
conformable to a fimiiar obfervation made by Dr. Shaw in Barbary. Travels in Egyi>t, 
Vol. 1 . p. 303. 

T'hefe winds feem all to be of volcanic origin, as before mentioned, with this dif¬ 
ference, that the Simoom is attended with a ftream of cledric matter; they feem to be 
in confequence of earthquakes cauled by the monfoon floods, which fall on volcanic 
fires in Syria, at the farn^ titrte that they inundate the Nile. 
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’IX. I. “ Ethereal cohorts! Eflences of Air! 305 

■ 

Make the green children of the Spring yonr care! 

Oh, Sylphs ! difclofe in this inquiring age 

One Golden Secret to fome favour’d fage; 

Grant the charm’d talifman, the chain, that binds. 

Or guides the changeful pinions of the winds! 3^^ 

—No more fliall hoary Bpreas, iffuing forth 

« 

With Eurus, lead the tenipefts of the North; 

Rime the pale Dawn, or veil’d in flaky fliowers 
Chill the fweet bofoms of the fmiling Hours, 

By whifpering Aufter waked fhall Zephyr rife, 315 

Meet with foft kifs, and mingle in the fkies, 


One golden fecret. 1. 308, Tlie fuddennefs o£ the change of the wind from N. E. to 
S. W. feems to (hew that it depends on fome minute chemical caufe; which if it was 
difeovered. might probably, like other chemical caufes, be governed by human agency; 
fuch as blowing up rocks by gunpowder, or extracSbng the lightening from the clouds* 
If this could be accomplifhed, it would be the moft happy difeovery that ever has hap-, 
pened to thefe northern latitudes, fince in this country the N. I', winds bring froft, and 
the S, W. ones arc attended with warmth and moi/furci if the inferior currents of air 
could be kept perpetually from the S, W. fupplied by new produdions of air at the line, 
or by fuperior currents flowing in a contrary divedion, tlic vegetation of this country 
would be doubled j as in the moift vallies of Africa, whjdi kdow no froft; the number 
of its inhabitants would be increafed, and their lives prolonged; as great abundance 
of the aged and injSrm of mankind, as well as many birds and animals, are deftroyed 
by feverc continued broils in this climate* 
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Fan the gay floret, bend the yellow ear, 

And rock the uncurtain’d cradle of the year; 

Autumn and Spring in lively union blend, 

And from the ikies the Golden Age defcend. 320 

2. Caftled on ice, beneath the circling Bear, 

A vaft Camelion fpits and fwallows air; 

O’er twelve degrees his ribs gigantic bend, 

And many a league his leathern jaws extend; 

Half-fifh, beneath, his fcaly volutes fpread, 3^5 

And vegetable plumage crefls his head; 

Huge fields of air his wrinkfed ikin receives, 

From panting gills,' wide limgs, and waving leaves; 
Then with dread throes fubfides his bloated form, 

Flis fhriek the thunder, and his figh the florm. 
oft high in heaven the hiding Demon wins 
His towering courfe, upborne on winnowing fins; 

J vaji Camelion. I. 322. Sec additional notes, No. XXXIII. on the defttuaion and 
reproduaion of tlte atmofphere. 
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Steers with expanded eye and gaping mouth, 

« 

His mafs enormous to the afFrighted South; 

Spreads o’er the fhuddering Line his fhadowy limbs, 335 
And Froft and Famine follow as he fwims,— 

Sylphs ! round his cloud-built couch your bands array, 
And mould the Monfter to your gentle fway; 

Charm with foft tones, with tender touches check, 

Bend to your golden yoke his willing neck, 3 P 

With filver curb his yielding teeth reftrain. 

And give to Kirwan’s hand the filken rein. 

—«Pleafed fliall the Sage, the dragon-wings between, 

Bend o’er difcordant climes his eye ferene. 

With Lapland breezes cool Arabian vales, 345 

And call to Hindoftan antarctic gales, 

Adorn with wreathed ears Kampfchatca’s brows, ^ 

And fcatter roles on Zealandic fnows, 

To Ktrwan*s hand, I. 342. Mr. Kirwan h*as publj^e^ a valuable treatife on the 
temperature of climates, as a ftep towards inveftigating the theory of the winds} and 
has fmee written feme ingeruous papers on tliis fubjeif in the TranfadHons of the Royal 
Irifti Society. 
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Earth’s wondering Zones the genial feafons fliare, 

And nations hail him Monarch of the Air.” 3’5o 

X. I. “ Sylphs ! as you hover on ethereal wing, 
Brood the green children of parturient Spring!— 

Where in their burfting cells my Embryons reft, 

I charge you guard the vegetable neft; 

Count with nice eye the myriad Seeds, that fwell 355 
Each vaulted womb of hulk, or pod, or ftiell; 

Feed with fweet juices, clothe with downy hair, 

Or hang, inlhrined, their little orbs in air. 


77 }e myriad feeds. 1. 355. *Nature would ffcm to have been wonderfuJJy prodigal in 
tlic feeds of vegetables', and the fpawn of fifh; almoft any one plant, if all its feeds 
fliould grow to, maturity, would in a fev^ years alone people the terreftrial globe. Mr. 
Ray afferts that 1012 feeds of tobacco weighed only one grain, and that from one 
tobacco plant the feetis thus calculated amounted to 360,000! The feeds of the ferns are 
by him fuppofed to exceed a million on a leaf. As the works of nature are governed by 
general laws this exuberant reprodu^on prevents the accidental extin<^ion of the fpecies, 
at the fame time that they ferve for food for the higher orders of animation. 

Every feed poffeflcs a refervoir of nutriment deligncd for the growth of the future 
plant, tills confifts of ftarch, mucilage, or oil, within the coat of the feed, or of fugar 
and fubacid pulp in the fruits, which b^ongs to it. 

I'or the prefervation of *the‘immature feed nature has ufed many ingenious metliods; 
fome are wrapped in down, as the feeds of the rofe, bean, and cotton-plant; othera 
are fufpended in a large air-veirel, ,as thofe of the bladder-fena, ftaphylaea, and pea. 



[ 190 ] 

So, late decry’d by Herschel’s piercing fight, 

Hang the bright fquadrons of the twinkling Night; 

Ten thoufand marfhaU’d ftars, a filver zone, 

Effufe their blended luftres round her throne; 

* 

Suns call to funs, in lucid clouds confpire, 

And light exterior fkies with golden fire; 

Refiftlefi rolls the illimitable fphere, 365 

And one great circle forms the unmeafured year. 

—Roll on, YE Stars ! exult in youthful.prime, 

Mark with bright curves the printlefs fteps of Time; 

Near and more near your beamy cars approach, 

And lefl'ening orbs on lellening orbs*cncroach ;— 370 

Flowers of the iky ! ye too^to age mufi: yield. 

Frail as your filken fifters of,the field! 

jind light exterior. 1. 364. I fufpe<a this line is from Dwight’s Conqueft ot Canaan, 
a poem written by a very young man, and which contains much fine vcrfification. - 

Near and more near. I. 269. From the vacant fpaces in fome parts of the heavens, 
and the correfpondent clufters of ftars tn their viqinity,* Mr. Herfchcl cowcludi s that the 
nebulae or conftellations of fixed ftars are approacliine other, and muft finally 
coakfee in one mafis. Phil, Tranf Vol. LXXV. 
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Star after ftar from Heaven’s high arch fhall rufh, 

Suns fink on funs, and fyftems lyftems crulh, 

Headlong, extind, to one dark centre fall, 

And Death and Night and Chaos mingle all! 

—Till o’er the wreck, emerging from the ftorm. 
Immortal Nature lifts her changeful form, 

Mounts from her funeral pyre orl wings of flame. 

And foars and fliines, another and the fame. 380 

2. Lol on each Seed within its flender rind 
Life’s golden threads in endlefs circles wind ; 

Maze within maze the lucid webs are roll’d, 

And, as they burft, the living flame unfold* 


Till o'er the wreck. 1. 377. The ftory of the phenix rifing from its own afhes with a 
twinkling ftar upon its head, feems to have been an antient hieroglyphic emblem of the 
deftrutStion and refufcitation of all things. 

There is a figure of the great Platonic year with a phenix on his hand on the reverie 
of a medal of Adrian, Spence’s Polyna. p. 189. 

Alaze within maze. I. 383., 'I'fee elegant appearance on diire< 9 :ion of the young tulfp 
in the bulb was firft obferved by Mariotte and is mentioned in the note on tulipa in 
Vol. II. and was afterwards noticed by Du Hamel. Acad. Scien. Lewenhook aftlires us 
that in the bud of a currant tree he could not only difcover the ligneous part but even 
the* berries themfelves, appearing like fmall grapes. ' Chamb. Di<ft. art. Bud. Mr. Baker 
lays he differed a feed of trembling grafs in which a perfect plant appealed with its root. 
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The pulpy acorn, ere it fwells, contains 3^5 

The Oak’s vaft branches in its milky veins; 

Each ravel’d bud, fine film, and fibre-line 
Traced with nice pencil on the finall defign. 

The young Narciflus, in it’s bulb comprcfs’d. 

Cradles a fecond neftling on its breaft ; 

In whofe fine arms a younger embryon lies, 

Folds its thin leaves, and fliuts its floret-e) cs: 

f 

Grain within grain fucceflive harveils dwell, 

And boundlefs forefts Humber in a Ihcll. 

—So yon grey precipice, and ivy’d towers. 

Long winding meads, and intermingled bowers, 


fending forth two branches, from each of which feveral leaves or blades of gi ' o- 

cecded. Microfc. Vol. I. p, 252. Mr. Bonnet faw four generations of vo e f ns. 

in the bulb of a hyacinth. Bonnet Corps Organ. Vol. I. p. HallerV 

Vol. I. p. 91. In the terminal bud of a horfe-chefnut the n'>w ni. c feen by 
the naked eye covered with a mucilaginous down, and the fame ir the bulb (4 a narcilTiis, 
as I tliis morning obferved in feveral of them fent me by Mus for that 

purpofe. Sept. 16. 

Mr. Ferber fpeaks of the pleafure he reyeiveif in obferving in the b; c't of Hcpatica 
and pedicularis hirfuta yet lying hid in the earth, artd id the gems of Uie ftirub d.aphnc 
mezereon, and at the bafe of ofmunda lunaria a perfccSf plant of the future year, dif- 
cemable in all its parts a year before it comes forth, and in the feeds of ayrophea nelumbo 
the leaves of the plant were feen fo diftindtly that the author found out by them what 
plant the feeds belonged to. The fame of the feeds of the tub < tree or liriodendum 
tulipiferum. A^ciasn. Aced. Vol. VI. 
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Green files of poplars, o’er the lake that bow, 

And glimmering wheel, which rolls and foams below, 

In one bright point with nice diftindion lie 

Plan’d on the moving tablet of the eye. 400 

■—So, fold on fold, Earth’s wavy plains extend, 

And, tpherc^ in fphere, its hidden ftrata bend ;— 
liKtLnhcni Spring her beamy plymcs expands 
0\ji is oceans, and impatient lands, 

With gen al luifres warms the mighty ball, 405 

And the (iREA'r Seed evolves, difclofing All j 
Life buds or breathes from Indus to the Poles, 

And the vaft furface kindles, as it rolls J 


* ji'c.i 1 . 406 . Alludingthe 'Tforov coovy or firft great egg of the antient 

.'V- '> hid a ferpent wrapped round ii emblematical of divine wifdom, an image 
.• i , .1' . ir, v:.nis preicr\i ! and worlliipped in the temple of Diofeuri, and luppofed 
u, , * :[i.\ of I^eda, See a print of it in Kryant’s Mythology. It was laid to 

,1,:, !<■; 'y the horns of the celeftiaJ bull, that is, it was hatched by the 

w-:; mI- f i'l;.):. See note on Canto 1. 1. 41 j. 


' '/ i ''S’l j!irfna\ 1. 40S. iL’Organization, le fentiment, le movement fpontane, 
ia v::., ^ 'f-’u! qu'ii la fujfacf,- de la terro, et dans le lieux expofes a la lumiere. "Lraite 

de C hymie par M. Lavoider, 'I tnu. 1 . p. 20J. 
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3. “ Come, ye soft Sylphs ! who fport on Ladan land, 
Come, fweet-lip’d Zephyr, and Favonius bland! 410 

•e 

Teach the fine Seed, inftind with life, to fhoot 
On Earth's cold bofbm its dclcending root; 

With Pith elaftic ftretch its rifing ftem. 

Part the twin Lobes, expand the throbbing Gem; 

Clafp in your aiiy arms the afpiring Plume, ^15 

Fan with your balmy bre'ath its kindling bloom. 

Each widening fcale and burfting film unfold, 

Swell the green cup, and tint the flower with gold ; 

Teach the fine feed. 1 . 411. TKc feeds in their natural ftatc fall on the furfacc of she 
eartb> and having abforbed fome moifture the root flioots itfelf downwards into the earth 
and the plume riles in air. Thus each endeavouring‘to feek its pioper pabulum 
diredled by a vegetable irritability fimilar to that of the laftcal fyftem and to the lungs in 
animals. 

I'he pith feems to pulh up or elongate the budlby its elafticity, like the pith in the 
callow ijuills of birds. This medulla I.,inneus believes to confift of a bundle of fibres, 
which diverging breaks through the bark yet gelatinons producing the buds. 

The lobes are refervoirs of prepared nutriment for the young feed, which is aijfurbcd 
by its placental velTels, and converted into fugar, till if has penetrated with its roots 
far enough into the earth to extradl fufficient moifture, and has acquired leaves to con¬ 
vert it into nourilhment. In fome plants thefe lobes rife from the earth and fupply the 
place of leaves, as in kidney-beans, cucumbers, anti hence feem to ferve !)Oth as a 
placenta to the foetus, and lungs to the young plafit. During,the procefs of germination 
the fiarch of the feed is converted into fugar, as is feerv in the procefe of malting barley 
for the purpofe of brewing. And is on this account very fimilar to the digeftion of food 
in the ftomachs of animals, which converts all their aliment into a chyle which confifts 
of mucilage, oil, and fugar j the placentation of buds will be fpoken of he cafter. 
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While in bright veins the filvery Sap afcends, 

And refluent blood in milky eddies bends; 420 

While, Ipread in air, the leaves refpiring play, 

Or drink the golden quinteflfence of day. 

—So from his (hell on Delta’s fhower-lefs ifle 
Burfts into life the Monfter of the Nile; 

Firft in tranflucent lymph with cobweb-threads *425 
The Brain’s fine floating tiflue fwells, and fpreads; 

Nerve after nerve the gliftening fpine defcends, 

The red Heart dances, the Aorta bends; 

Through each new gland the purple current glides. 

New veins meandering drink the refluent tides; 430 


The filvcry fap. 1 . 419. See additiona-Vnotes^ No. XXXVI. 

Or drink the golden, j. 422. Linneus having obferved the great influence of light on 
vegetation, imagined that the leaves of plants inhaled ele^^ric matter from the light with 
their upper furface. (Syftcm of Vegetables tranflated, p. 8.) 

The effed of light on plants occafions the adions of the vegetable mufcles of their 
Icaf-ftaiks, which turn the upper fide of the leaf to the light, and which open their 
calyxes and chords, according to the experiments of Abbe Telficr, who expofed variety 
of plants in a cavern to different quantities of light. Hift. de L’Acaderalc Royal. 
Ann. 1783. The fleep or Vigilance of plants feems owing to the prefence or abfence of 
this ftimulus. See note on Nimofa, Vol. II. 

C c 2 
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Edge over edge expands the hardening fcale, 

And fheaths his flimy fkin in filvcr mail. 

—Erewhile, emerging from the brooding fand. 

With Tyg er-paw He prints the brinelefs ftrand. 

High on the flood with fpeckled bofom fwims, 435 

Helm’d with broad tail, and oar’d with giant limbs; 
Rolls his fierce eye-balls, clafps his iron claws. 

And champs with gnafhing teeth his mafly jaws; 

Old Niliis fighs along his cane-crown’d fliores, 

And fivarthy Memphis trembles and adores. 440 

XI. Come, YE SOF7 ' Sylphs! who fan the Paphian 
groves. 

And bear on fportive wings the^ callow Loves ; 

Call with fweet whifper, in each gale that blows, 

The flumbering Snow-drop from her long repofe; 

Charm the pale Primrofe from her clay-cold bed, 445 
Unveil the balhful Violet’s tremulous head ; 

While from her bud the playful Tulip breaks, 

And young Carnations peep with blufliing chefKS; 
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Bid the clofed Petals from nocturnal cold 

The virgin Style in filken curtains fold, 45 ^ 

Shake into viewlefs air the morning dews, 

And wave in light their iridefcent hues; 

While from on high the burfting Anthers truft 
To the mild breezes their prolific duft; 

Or bend in rapture o’er the central Fair, 455 

Love out their hour, and leave their lives in air. 

So in his filken fepulchre the Worm, 

Warm’d with new life, unfolds his larv^a-form; 

Erewhile aloft in wanton circles moves, ^ 

And WOOS on Hymen-wings his velvet loves. 460 

. XII. I. “ If prouder branches with exuberance rude 
Point their green gems, their barren fhoots protrude; 

Love out their hour. 1 . 456. I'he vegetable pafllon of love is agreeably fccir in the 
flower of the parnalfia, in which the males alternately approach and recede from the 
female, and in the flower of nigella, or devil in the bulh, in which the lali females bend 
down to their dwarf hufbai?ds. * put I was tliis morning furprifed to obferve, amongrt 
Sir Brooke Boothby’s valuable colledfion of plants at Alhbourn, the manifcfl adultefjn^f 
fevcral females of the plant Collinfonia, who had bent themfelves into conta< 5 i with tlie 
males of other flowers of the fame plant in their vicinity, neglectful of their ow'n- 
Sept. 16. See additional notes, No. XXXVIII. 
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Wound them, ye Sylphs ! with little knives, or bind 
A wiry ringlet round the fwelling rind; 

Bifed with chilTel fine the root below, 46 5 

► Or bend to earth the inhofpitable bough. 


IFound them^ ye Sylphs f 1. 463. Mr. Whitmill advifcd to bind fome of the moft 
vigorous ftioots with ftrong wire, and even fome of the large roots; and Mr. Warner 
cuts, what he calls a wild worm about the body of the tree, or fcores the bark quite to 
the wood like a ferew with a fltarp knife. Bradley on Gardening, Vol. II. p. 155. Mr. 
Fitzgerald produced flowers and fruit on wall trees by cutting off a part of the bark. 
Phil. Tranf. Ann. 1761. M. Buffoh produced the fame cffc£l by a ftraight bant,'age- 
put round a branch, Aft. Paris, Ann. 1738, and concludes that an ingrafted bi a kIi 
beans better from its veflels being compreffed by the callous. 

A compleat cylinder of the bark about an inch in height was cut off from tlie 
branch of a pear tree againft a wall in Mr. Howard’s garden at Lichfield about five years 
ago, the circumcifed part is now not above half the diameter of the branch above and 
below it, yet this branch has been full of fruit every year fince, when the oth« r branches 
of the tree bore only fparingly. I lately obferved that the leaves of tins wounded 
branch were fmaller and paler, and the fruit Jefs in fizc, and ripened fooner than on the 
other parts of the tree. Another branch has the bark taken off quite all round 
with much the fame effeft. , 

TJie theory of this curious vegetable faft has been efteenied difficult, but receives great 
light from the foregoing account of the individuallity of bud.s. A flower-bud dies, when 
it has pcrfecled its feed, like an annual plant, and hence requires no place on the bark for 
new roots to pafs downwards; but on the contrary Icaf-buds, as they advance into 
flioots, form new buds in the axilla of every leaf, which new buds require new roots to 
pafs down the bark, and thus thicken as well as elongate the branch, now if a wire or 
firing be tied round the bark, many of thefc new roots cannot defeend, and thence 
more of the buds will be converted into flower-buds. 

« 

Jnd bend to earth. 1 . 466. Mr. Hitt in his Veatife on fruit frees obferves that if a 
vigorous branch of a wall tree be bent to the horizon, err bche-ath it, it looics its vigour 
aiv' becomes a bearing branch. The theory of this I fuppofc to depend on the 
difficulty with which the leaf-fhoots can protrude the roots ncccffary tor their new 
progeny of buds upwards along the bended branch to the earth contrary ;o,i.tlieir natural 
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So fliall each germ with new prolific power 
Delay the leaf-bud, and expand the flower; 

Clofcd in the Style the tender pith fliall end, 

The lengthening Wood in circling Stameits bend; 

TJic fmoother Rind its foft embroidery fpread 
In vaulted Petals o’er their fertile bed; 

While the rough Bark, in circling mazes roll’d, 

Forms the green Cup with many a wrinkled fold \ 

I 

And each final 1 bud-fcale fpreads its foliage hard, 475 
Firm round the callow germ, a Floral Guard, 


2, ‘‘ Where cruder juices fwcll the leafy vein. 

Stint the young germ, the tender bloflbm ftain; 

On'each lop’d Ihoot a fqfter feion bind, 

Pith pfefs’d to pith, and rind applied to rind, 480 

So fliall the trunk with loftier creft afcend, 

And wide in air its happier ^arms extend ; 


habits or powers, whence more flower-Zhoots are produced which do not require new 
roots to pafs along the bark of the bended .branch, but which let their offspring, the 
feeds, fall upon the earth and feek roots for themfelves. 
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Nurfc the new buds, admire the leaves unknown, 

And blufliing bend with fruitage not its own. 

“ Thus when in holy triumph Aaron trod, 485 

And offer’d on the fhrine his myftic rod; 

Firft a new bark its filken tifliie weaves, 

New buds emerging widen into leaves; 

Fair fruits protrude, enafeent flowers expand, 

t 

And blufh and tremble round the living wand. 490 

XIII. I. Sylphs! on each Oak-bud wound the 
wormy galls, 

With pigmy fpears, or crufh the venom’d balls; , 


Nurfc the new buns. 1, 4H3, Mr. Fairchild budded a paflion-tree, whofe !c.ives were 
fpotted with yellow, into one which bears long fruit, 'Fhe buds ditl not take, nevcrihelefs 
in a fortnight yellow fjiols began to fliew theinfclvcs about three feet above the inoeu- 
lation, and in a fhort time afterwards yellow fpots appeared on a Ihoot which came out 
of the ground from another part of the plant. I^^adley, Vo!. IL p. i2r), '"Fhcfe facts 
are the more curious fmee from experirnems of ingrafting red currai'.ts on black (lb, 
Vol. IL) the fruit does not acquire any change of .flavour, and by many other experi¬ 
ments neither colour nor any other change is prciduced in the fruit uigrafted on other 
flocks. 

'Fhere is an apple deferihed in Bradley’s work which is laid to have one fide of it a 
fweet fmit wliich boils foft, and the other fide a four fruit which b /ils hard, whicli Mr. 
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Fright the green Loculi from his foamy bed, 

Unweave the Caterpillar’s gluey thread; 

Chale the fierce Earwig, fcare the bloated Toad, 495 
Arreft the lhail upon his llimy road; 

Arm with fharp thorns the Sweet-brier’s tender wood, 

And dalh the Cynips from her damalk bud; 

Steep in ambrofial dews the Woodbine’s bells, 

And drive the Night-moth from her honey’d cells. 5*^® 
So where the Humming-bird in Chili’s bowers 
On murmuring pinions robs ths pendent flowers; 

Seeks, where fine pores their dulcet balm diflill, 

And fucks the treafure with probolcis-bill; 

Fair CyrREPEoiA with fuccefsfiil guile 505 

Kilits her fmooth brow, extinguifhes her fmile; 


Bradley fo long ago as the year 1721 Ingenioufly aferibes to the farina of one of thefc; 
apples impregnating the other, which would feein the more probable if wc confuler that 
each divifion of an apple is a fepara^c womb, and may therefore have a feparate impreg¬ 
nation like puppies of different kinds in »one Utter. Tlie fame is faid to have occurred 
in oranges and lemons, and'grape^ of different colours. 

Fair Cyprepedia. 1 . 505. The cyprepedium from South America is fuppofed to 
be of larger fize and brighter colours than that from North America from Which this 
print is taken; it has a large globular ne£lary about the fize of a pidgeon’s egg of a 
PartI. Dd , * 
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A Spiders bloated paunch and jointed arms 

f 

Hide her fine form, and mafk her blufliing charms; 

In ambufti fly the mimic warrior lies. 

And on quick wing'the panting plunderer flics. 510 

2 Shield the young Harveft from devouring blight, 
The Smut’s dark poifon, jindthe Mildew white; 


fiefhy colour, and an incifion or depreflion on its upper part, much refembling tl\c body 
of the large Americtn fpider; this globular nectary is attached to dnergent lleiulcr 
petals not unlike the legs of the fame animal. This fpider is called by Linneu^ Arenea 
avicularia, with a convex orbicular thorax, the center tranfverfeiy excavat* .i, he adds 
that it catches fmall birds as well as infects, and has the venemous bite <' a feipcnt. 
Syflem Nature, Tom. I. p. 1034. M. I.onvillicrs de Poincy, (HiAoiie Nit. dcs 
Antilles, Cap. xiv. art. III.) calls if Phalange, and < eftribes the body to be the fi/A- of 
a pidgeon’s egg, with a hollow on its back like a navel, and mentions ns catching the 
humming-bird in its ftrong nets. 

I'lie fimilitude of this flower to this great fpider feeins to be a vcget.ible contrivance 
to pre\eiit the humming-ffeird from plundeiing its honey. About Matlock in Derby (hire 
the fiy-ophris is produced, the net'iary of which fo much refcmbles the final] wa'l bci, 
pcihaps the apis ichneumonca, that it may be cafily miftaken for it at a fmall diilance. 
It IS probable that by this means it may often cfcape being plundered. Sec note on 
lonicera in the next poem. 

A bird of our own country called a wiJlow-wren (Motacilla) runs up the flem of 
the crown-imperial (Frittillaria comnalis) and bps the pendulous diops w'lthin its petals, 
d'his fpecies of Motacilla is cal^d by Ray RcguJus'non criftatus. Wlmt's Hill, of 
Selbornc. « 

* 

'S^jidd the young harveji, 1. 511. Linneus enumerates but four dife» cs of plants; 
'Eryfyche, the white mucor or mould) with felhle tawny heads, with * hich the leaves 
are fpiinkled, as is frequent on the'hop, humulus, maple, accr, &c. P ibigo, the ferru- 
gincous powder fpnnkicd under the leaves frequent in l&dy’s mantle, c.chemilla, &c. 





fy .y..iro/,/,j;>n,.r//'aua Omrih r.mt. 
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Deep-rooted Mould, and Ergot’s horn uncouth, 

And break the Canker’s defolating tooth. 

Firft in one point the feftering wound confin’d 5^5 

Mines unperceived beneath the fhriverd rin’d ; 

Then climbs tlic branches with increafing ftrength. 

Spreads as they fpread, and lengthens with their length ; 
—'FluIS the flight wound ingraved on glafs unneal’d 
Ru ns in wliite lines along the lucid field j 520 


L’laviis, wJifii tlie ic. ck prow out into larger horns black without, as in rye. 'I'iiis 
j'l called hipot bj, the frciich writers. 

I 'Uulago, when the fruit inftcad of feed produces a black powder, as in barlej^, oats. See* 
I'ct which pcrJiaps the honcy-dew ought to liave been added, and the canker, in the 
former of which the nourifliing Ikiid of the plant leems to be exfuded by a retrograde 
motion of the cutaneous ]ymph.jtics, as in the fwcating ficknefs of the lafl century. 'I'he 
Jattci is a phagedenic ulcer of the bark, ver) deltruitivc to young apple-trees, and which 
in chcrr)'-trccs is attended with a depofltion of gum arabic, which often terminates in the 
death of the tice. • 

Ergot's horn. 1. 513, 7 'herc is a difeafe frequently affc6b the rye in France, and 
fopietimes in England in inoifl; fcafons, which is called Er^ot, or hfirn feet!; the grain 
becomes confidcrubly elongated and is either draight or crooked, containing bla\.k meal 
along with the white, and appears to be pierced by infeils, which were probHbl;^ the 
caufe of the difeafe. IVlr. Duhamcl aferibes it to this caufc, and compare.^ it to galls on 
cak-lt'jves. By the ufe of this bad grain amongfl: the poor difeafes have been produced 
attended with great debility and moriihc^tion of the extremities beth in France and 
England. Diih Raifon. art. Siegle. Philofop. '1 'rannKSf. 

On glafs unnenl'tL 1 . 519. T.'he glafs makers occafionally make what they call proofs 
which are cooled.hadily, whereas the other glals veflels are rcitjoved from warmer ovens 
to cooler ones,Wid fuffered to cool by flow degrees, which is called annealing, or noaling 
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Crack follows ctack, to laws elaftic juft, 
And the frail fabric fhivers into duft. 


XIV. I. “ Sylphs ! if with xnorn dcftnuftive Eiirus 
iprings, 

O, clafp the Harebel with your velvet wings; 

Screen with thick leaves the Jafinine as it blows, 525 
And fhakc the white rime from the fhuddering Rofc ; 

A 

WhiJft Amaryllis turns with graceful cafe 
Her blufhing beauties, and eludes the breeze.— 

Sylphs ! if at noon the Fritillary droops. 

With drops ne<flarous hang her nodding cups ; 530 


them. If an unnealed glafs be fcratched by even a grain of fand falling into it, it will 
feem to confidcr of it for fome time, or even a day, and will then crack into a tlioufand 
pieces, 

The fame Iiappens to a fmooth farfaced lead-ore in Dcrbyfliire, the workmen ha’wiig 
cleared a large face of it fcratch it with picks, aiul in a few hours many tons of it crack 
to pieces and fall, with a kind of explofion. Whitehurft’s 'I 'heory of Earth. 

Glafs dropped into cold v/ater, called Prince Rupert’s drops, explode wlien a Itnall 
part of their tails are broken off, more fudtlenly indeed, but probably fioin the fame 
caufe. Are the internal particles of thefe claltic bodies kept fo far fron' each other by 
the external cruft that they are nearly in a flate of repulfion into whir h ftate tliey arc 
thrown by their vibrations from any violence applied ? Gr, like elaftii. balls in certain 
proportions fufpended in contadt with each other, can motion once b gan be increafed 
by their clafticity, till the wtxole explodes ? And can this power be ap' .led to any mecha¬ 
nical purpofes ? 
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Thin clouds of Goffamer in air difplay,' 

And hide the vale’s chafte Lily from the ray; 

Whilft Erythrina o’er her tender flower 

Bends all her leaves, and braves the fultry hour;— 

Shield, when cold Hefper {beds his dewy light, 535 

Mimofa’s foft fenfations from the night; 

Fold her thin foilage, clofe her timid flowers. 

And with ambroflal flumbers gefard her bowers; 

O’ er each ^varnl wall while Cerea flings her arms. 

And waftes on night’s dull eye a blaze of charms. 540 


2. Round her tall Elm with dewy fingers twine 
The gadding tendrils of the adventurous Vine; 

With amlrofial Jlumhers. 1 . 538. Many vegetables during the night do not feem to 
refpirc, but to deep like the dormant animals and infects in winter. 'Fhis appears from 
the mimofa and many other plants clofmg the upper fides of their leaves together in 
their deep, and thus precluding that lide of them from both liglit and air. And from 
many flowers clofitig up the polilhed or interior fide of their petals, which we have alfo 
endeavoured to fliew to be a refpiratory organ. 

I'hc irritability of plants is abundantly evinced by the abforption and pulmonary 
circulation of their juice^j their fenfibility is fhewn by the approaches of the males to 
the females, and of the females to the males in numerous inftances \ and, as the ^flfential 
circumfiance of fleep confifts in the temporary abolition of voluntary power alone, the 
deep of plants evinces that they podefs voluntary power; which alfo indifputably appears 
in many of them by clofing their petals or their leaves during cold, or rain, or darknefs, 
or from mechanic violence. 



From arm to arn^ in gay feftoons fulpend 
Her fragrant flowers, her graceful foliage bend ; 
Swell with fweet juice her vermil orbs, and feed 
Shrined in tranfparent pulp her pearly feed; 
Hang round the Orange all her fllver bells. 

And guard her fragrance with Hefperian fpells; 
Bud after bud her polifh’d leaves unfold. 

And load her branches with fuccefUve gold. 

So the learn’d Alchemift exulting fees 
Rife in his bright matrafs Diana’s trees; 

Drop after drop, with juft delay he pours 
The red-fumed acid on Potofl’s ores ; 

With hidden flafli the fierce bpllitioiis rile, 

And wide in air the gas phlogiftic flies ; 

Slow flioot, at length, in many a brilliant mafs 
Metallic roots acrols the netted glafs; 

„^Branch after branch extend their filver ftems. 

Bud into gold, and bloflbms into "^ems. 
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So fits enthron’d in vegetable pride 
Imperial Kew by Thames’s glittering fide ; 

Obedient fails from realms unfurrow’d bring 

( 

For her the unnam’d pre^eny of fpring; 

♦ 

Attendant Nymphs her dulcet mandates hear, 5^5 

And nurfe in foftering arms the tender year, 

Plant the young bulb, inhume*the living feed. 

Prop .the weak ftem, the erring tendril lead ; 

Or fan in glafs-built fanes tl& ftranger flowers 

With milder gales, and fteep with warmer fhowers. 57^ 

Delighted Thames through tropic umbrage glides, 

And flowers antarctic, bending o’er his tides; 

Drinks the new tints, the fweets unknown inhales. 

And calls the fons of fcience to his vales. 

In one bright point admiring Nature eyes 575 

The fruits and foliage of difeordant ikies, 

* 

Twines the gay flpret with the fragrant bough, 

And bends the wreath round George’s royal brow. 

* 

—Sometimes retiring, from the public weal 
Ore tranquil hour the Royal Partners fleal; 
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Through glades exotic pafs with ftep fublime, 

Or mark the growths of Britain’s happier clime; 

With beauty bloflbm’d, and with virtue blaz’d, 

Mark the fair Scions, that themfclves have rais’d ; 

Sweet blooms the Rofc, the towering Oak expands, 58? 
The Grace and Guard of Britain’s golden lands. 

( 

XV. Sylphs! who, round earth on purple pinions bonie, 
Attend the radiant chariot o£ the morn; 

Lead the gay hours along the ethereal hight, 

And on each dun meridian fhower the light; 59^ 

Sylphs I who from realms of equatorial day 

ff 

To climes, that fhudder in the polar ray, 

From zone to zone purfue on fhifting wing, 

The bright perennial journey of the fpring ; 595 

Bring my rich Balms from Mecca’s hallow’d glades. 

Sweet flowers, that glitter in Arabia’s lhadcs; 

« 

Fruits, whofe fair forms in bright fucceffion glov 
Gilding the Banks of Arno, or of Po ; 


wt 
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Each leaf, whofc fragrant fteani with rubjr lip 

Gay China’s nymphs from pi( 5 tur’d vafcs fip; 

Each fpicy rind, which fultry India boafts, 

Scenting the night~air round her breezy coafts; 

* 

Roots whofc bold ftems in bleak Siberia blow. 

And gem with many a tint the eternal fnow; 

Barks, whofc broad umbrage high in ether waves 605 
O’ er Ande’s fteeps, and liidcs his'golden caves; 

«—And, where yon oak extqads his dufky flioots 
Wide o’er the rill, that bubbles from his roots ; 

Beneath whofc arms, protedled from the ftorm 
A turf-built altar rears it’s ruftic form; 6x0 

Sylphs ! with religious hands irefli garlands twine, 

And deck with lavifh pomp Hygeia’s fhrine. 

Call with loud voice the Sifterhood, that dwell 
On floating cloud, wide wave, or bubbling well; 

Stamp with charm’d foot, convoke the alarmed Gnomes 
From golden beds, and adamantine domes ; 6x5 
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Each from her fphere with beckoning arm invite, 

CiirFd with red flame, tlie Veftal Forms of light. 

Clofe all your fpotted wings, in lucid ranks 

Prefs with your bending knees the crowded banks, 620 

Crofs your meek arms, incline your wreathed brows, 

And win the Goddefs with unwearied vows. 

“ Oh, wave, Hygeia ! o’er Britannia’s throne 
Thy ferpent-wand, and mark it for thy own ; 

Lead round her breezy coafts thy guardian tiains, 625 
Her nodding forefts, and her waving plains; 

Shed o’er her peopled realms thy beamy fmilc, 

■ 

And with thy airy temple crown her ifle!” 

« • 

The Goddess ceafed,—and calling from afar 
The wandering Zephyrs, joins them to her car; 630 

Mounts with light bound, and graceful, as flic bends. 
Whirls the long lafh, the flexile rein extends; 

On whifpering wheels the filver axle Aides, 

Climbs into air, and cleaves the cryflial tides; 



635 
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Burft from its pearly chains, her amber hair 
Streams o’er her ivory {boulders, buoy’d in air; 

Swells her white veil, with ruby clafp confined 
Round her fair brow, and undulates behind; 

The lefTening courfers rife in fpiral rings. 

Pierce the flow-failing clouds, and ftretch their fhadowy 
wings. 640 
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Verfes omitted by mijlahy to he infer ted after line 3 20. 

Canto III. page 140. 

-Here her fad Confort, fteal'uig through the gloom 

Of ^iurmuring cloyfters, gazes on her tomb ; 

Flangs in mute anguifh o’er the fcutcheon’d hearfe, 

Or graves with trembling ftyle the votive verfe. 

Sexton! oh, lay beneath this facred fhrinc, 

When Time’s cold hand jfhall clofe my aching eyes, 

Oh, gently lay this wearied earth of mine. 

Where wrap’d in night my loved Milcena lies. 

‘‘ So Ihall with purer joy my fpirit move, 

When the lafl trumpet thrills the caves of Death, 

Catch the firft whifpers of my waking love. 

And drink with holy kifs her kindling breatJi. 

‘‘ The fpotlefs Fair, with )3lufh ethereal warai, 

Shall hail with fweetcr fmilc returning day, 

Rife from her marble bed a brighter form, 

And win on buoyant flep her airy way. 

“ Shall bend approved, where beckoning hofts invite, 
On clouds of lilvcr her adoring knee, 

Approach with Seraphim the throne of light, 

—And Beauty plead with angel-tongue for Me!” 
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W'ilflm 18* 

Ignis fatuus doubtful 189 

Eleflric Eel, Its eleftric organs. Com* 
pared to the eleflric Leyden phial aoi 

Difeovery of fire. Tools of ftecl. Forells 
fubdued. Qjrantity of food increafed by 
cookery • it* 

Medufa originally an hieroglyphic of divine 
wifdom. • XI8 


Caufe of cxplofions from combined heatp 
Heat given out from air in refpiration.* Oxy- 
gene loofes lefs heat when convetjed into 
nitrous acid than in any other of its cotnbina* 
tions xxfi 

Sparks from- the collifion of flints are 
define. From tlie collifion ,of flint and fted 
are from the combuftion of the fleel. 3x9 


Gunpowder deferibed by Bacon. Its 
power. St>nuld be lighted in the centre. A 
new kind of it, l.evels the weak and ftrong 
Steam-iftiginc invented by Savery. Im¬ 
proved by I^wcomen. Pcjfeftcd by Watt 
and Boulton 

Divine benevolence. The paits of nature 
not of equal excellence 

Mr. Boulton's fleam-engine for the pur- 
pofe of coining would favc many lives from 
the executioner 

Labours of Hercules of great antiqviily. 
Pillars of Hercules, Surface of the Medke- 
ranean lower than the Atlantic. AbyJa and 
Calpe. Flood of Deucalion 

Accumulation of eleflricity not from fi ic- 

tion 

Mr. Bennet's fenfible eleflromctcr 
Hajo of faints is piflorial language 
We have a fenfe adapted to perceive heat 
but not eleflricity 

Paiydytic limbs move by eleflric influence 
• Death of Profeffor Riclunan by eleflricity' 
Lightning drawn from the clouds. How¬ 
to be fine in thunder ftorms 

Animal heat from air in refpiration. Per¬ 
petual neceffity of refptrailon. Spirit of ani¬ 
mation perpetually renewed 

Cupid rifes from the egg of night. Mrs, 
Cofway’s painting of thisfubjcfl 

Weftem-wioos. Their origin. Warmer 
than foutli-winds. Produce a thaw 

Water expands in freexing. .Deftroys fuc- 
, culeut plants, not rcfuious ones. Trees in 
valleys more liable to injury. Fig-trees bent 
to the ground in winter 

Bods and bulbs are the winter cradle of 
the plant. Defended from froft and from 
infefls. Tulip produces one flower-bulb and 
fevcral leaf-bulbs, aud periflies. 
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Electricity forwards tlie growth of plants. 
Silk-worms eleClrifed fpin fooner. Water dc- 
coiupofed in vegetables, and by eleflricity 4.63 

Matter of heat if different from light. Ve¬ 
getables blanched by exclufion of light. Turn 
iht upjier furface of their leaves to the light. 
Water decompofed as it cfcapes from their 
pores. Hence vegetables purify air in the day 
time only. 46% 

Sympathetic inks which appear by heat, 
and difappear in the cold. Made from cobalt 4*7 
Star in Calliope's chair Sty 

Ice-illands 100 fathoms deep. Sca-ice 


more difficult of folutlon. Ice evaporates 
producing great cold. Ice-Iflands increafe. 
Should be navigated into fouthern climates. 
Some ice-iAands have Aoated foutfawards 60 
miles long. Steam attending them in warm 
climates 5*9 

Monfoon eools the lands of Abyffinia 545 

Afcend'ng vapours are ele^lrifed plus, as 
appears from ah experiment of Mr. jBennet. 

* Elcftricity fupports vapour in clouds. Thunder 
Atowers from combination of inAamraable and 
vital airs SS* 


CANTO 11. 


Solar volcanos analogous to tcrreArial and 
lunar ones. Spots of the fun are excavations 14 
Spherical form of the earth. Ocean from 
condenfed vapour. Charafter of Mr. White- 
hurlt j 17 

Granite the oldeft part of the earth. Then 
limeiione. And laftly, clay, iron, coal, fand- 
Aone. Three great concentric diviAons of the 
globe 35 

Formation of primeval iAands before the 
produftlon of the moon. Paradife. The 
Golden Age. Kain-bow. Water of the fea 
originally freOi 36 

Venus rifing from the fea an hieroglyphic 
emblem of tlie ptodu£lion of the earth beneath 
the ocean , 47 

Firff great volcanos in the central parts of 
the earth. From Aeam, inAammable gas, and 
vital air. Prefent volcanos like mole-niils 66 

Moon has little or no atmofphere. Its 
ocean is fiozen. Is not yet inhabited, but mny 
be in time So 

Earth's axis changed by the afeent of the 
moon. Its diurnal motion retardtsd. One 
great tide e» 

Ltmeftone produced from Aiells. Spars 
with double refractions. Marble. Chalk 91 

Antient Aatues of Hercules. Antinous. 
Apollo. Venus. DeAgns of Roubiliac. Mo¬ 
nument of G)pneral Wade. Statues of Mrs. 
Pamer 99 

Moraffes reA on iiineftone. Of immenie 

extent S14 

Salts from animal and vegetable bodies 
decompofe each other, except marine fait. 

Salt mines in Poland. Timber not decag * 
m them. Rock-falt produced by evaporation 
• from fea-water. Foffil Atells in ialt mines. 

Salt in hollow pyramids. In cubes. Sea¬ 
water contains about one-thirtieth of fait sty 

Nitre, native in Bengal and Italy. Nitrous 
gas combined with vital sur produces md 


clouds, and the two airs occupy lefs fpace than 
one of them before, and give out heal, Oxy- 
gehe and azote produce nitrous acid I4t 

Iron front decompofed vegetables- Chaly- 
beat fprings. Fern-Jeaves in nodules of iron 
Concentric Ipheres of iron nodules owing to 
polarity, like iron-Alings arranged by a m ignet. 
Gieat nrata of the earth owing to their pt larity 181 
Harduefs of Aeel for tools. Gave 'iipe- 
riority to the European nations. Welding of 
Aeel. Its magnetinn. Ufes of gold 190 

AitiAcial magnets improved by Savery 
and Dr. Knight, perlefilcd by Mr. Michel. 

How produced. Polarity owing to the earth's 
rotatory motion. The ckftric Auid, and the 
matter of heat, and magnet'iin gravitate on 
each other. Magnetifm bring the lighteft is 
found neareft the axis of the motion. Electri¬ 
city produces northern lights by its centrifugal 


motion . 193 

Acids from vegetable recrements. Flint has 
its acid from the new world. Its bafe in part 
from the old world, and in part from the new. 
Precious Aoncs 2 r 3 

Diaihond. Its great rcfrafllon of lij',ht. 

Its volatibility by heat. If an inAammable 
body. 2 s6 

Fires of the new world from fermentation. 
Whence fulphur and bitumen by fubUmation, 
the day, coal, and Aim remaining 273 

Colours not diAinguiAiabie in the enamel> 
kiln, till a bit of dry wood Is introduced »8z 

Etrurian pottery prior to the foundations 
of Rome. Excelled m fine forms, and in a 
non^/itreou# encauAic painting, which was loft 
till reftored by Mr. Wedgwood. Still influ¬ 
ences tlie tafte of the inhabitants 289 

Mr. Wedgwood’s cameo of a Aave in 
chains, aud of Hope 313 

BaiTo-relievos of two or more colours not 
made by tlie Invented by Mr, 

Wedgwood 340 
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Petroleum and naptlia have been fublimed. 
Whence jet and amW. They abforb air» 
Attra£l draws- when nibbed, Eleiftricity from 
cleftron the greek name for wnber 351 

Clefts in granite rocks in which metal# arc 
found. Iron 'and manganeie found in all 
vegetables. Manganefe in iimeftone. Warm 
fpring# from fteam riling up the clefts of granite 
and Iimeftone. Ponderous earth in liiiieftone 
clefts and in granite. ^ Copper* lead* iroO|t 
from defeending materials. High mountains 
of granite contain no ores near tmdr fummits. 
Tranlinutation of metals. Of lead into ca- 
famy. Into illver 394 


Armies of Cambyfts defti'oyed by fiimine* 
and by fand-ftorms 431 

Vl^rling turrets of fand delcribed and ex¬ 
plain^ 474 

Granite ftiews iron as it decomjpo&s. 
Marble decompofes. Immenfe quantfty of 
charcoal exifts in Iimeftone. Volcanic flags 
decompofet and become clay 519 

Millftones raifed by wo^en pegs 510 

Hannibal made a pafftige by fire over the 
Alps jay 

Palled tenfe of many words twofold* as 
driven or drove, fpokeu or Ipoke. A poetic 
licence 575 
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Clouds confift of aqueous fpheres, which 
do not e-irdy unite, like globules of quickfilvcr, 
as may be feen in riding through water. Owing 
to electricity. Snow. Hailftones rounded by 
attrition and dilTolution of their angles. Hot 
from frozen drops of water * j 

Dew on points and edges «f gnifs, or hangs 
over cabbage-leaves, needle floats on water s8 
Mifts over rivers and on mountains. Halo 
round the moon. Shadow of a chnrdi-fteeple 
upon a mill. Dry mill;, or want of tranfpa- 
rency of the air, a figu of fair-weather *0 

Tides on both fides of the earth. Moon’s 
rides Ihould be much gl^ater than the earth's 
tides. The ocean of the moon is frozen dx 

Spiral form of (hells Caves calcareous matter*. 
Serves them as an organ of bearing. Calca¬ 
reous matter produced from inflamed mem¬ 
branes. Colouis of (hells, Idlrradore-ftone 
from mother-pearl. FoiTil fliells not now 
found recent 66 

Sea-iAfefts like flowers. A^linia 8a 

Produftion of pearls, not a difeafe of the » 
filh. Crab’s eyes. Refervoirs of pearly 
matter 84 

Rocks of coral in the Couth* Tea, Coj'allold « 
Iimeftone at Linfel, and Coalbrook Dale 90 

Rocks thrown from mountains, ice from 
glaciers, and portions of earth, or raoraflea, 
lemoved by columns of water. Earth-motion 
in Shropflrirc, Water of wells, riling above 
the level of the ground. St. Alkmpnd's well 
near Derby might be vaifed many yatt|^, fo as 
to ferve the town. Well at Sheemefs, and 
Hartford in ConnedUcut «^ s i d 

Moonfoons attended with rain. Overflow¬ 
ing of the Nile, Vortex of afeending air. 
Ruing of tire Dogftar airnounces the floods of 
the Nile. Anubis hung out upon their temples 179 


Situations exempt from rain. At the Line 
in Lower Egypt. On the coaft of Pwu 138 

t^cCar, a boiling fountain in Iceland. Water 
with igrcat degrees of heat diflulves filiceoua 
matter. Earthquake from fteam 150 

Warm fprings not from decompofed pyrites. 
From fleam rifmg up flfl'ures from great depths tdd 
Buxton bath poflefles 8x degrees of heat. 

Is improperly called a warm bath. A chili at 
xmmerflon, and then a fenfation of warmth, like 


the eye in an oblcure room owing to increafed 
lenflbility of the Ikin ^ 184 

Water compounded of pure air and inflamu. 
mable air as much matter of heat as pre- 
fcj-ves it, fluid. Perpetually decompofed by 
vegetables in die fun’s light, and recompofea 
in the atmofphere 104 

Mythological interpretation of Jupiter and 
Tnno defigned as an emblem of tlte compofltion 
of water from two airs ado 

Death of Mrs. French.,. 308 

Tomb of Mr. Brindley 3x1 

Invention of the pum^ The piftmt lifts 
the atmofphere above it. The iuiroundlng at- 
mofphere preflfes up the water into the vacuum. 
Manner in which a child fucks 348 

Air-cell in engines for extinguifliing fire. 
Water difperfed by the exploflon of Gun¬ 


powder. Houfes pre&rved from fire by eaith 
on the floors, by a fecond cieling of iron-plates 
or coarie mortar. Wood impregnated with 
alabafter or flint 38d 

Mufcular a^ons and frnfations of plants 440 
River Achelous. Horn of Plenty 475 

Flooding lands defrnds them from vernal 
frofts. Some fprinp dqwfit calcareous earth. 

Some contain azotic gas, which contiibute^to 
produce nitre* Snow water kft fteTtceablo 530 
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CANTO IV. 

Cacalia produces much honey, that i. part Mr, Kiirwan'e tr'atife n tcr-^nej-atvj-e 

may be taken by infef '• without injury % climates- j x 

Analysis of ,omiT)On air. Source {'"azote. reds of .jiifs Sp.avvi ,f fi!’', NjIu- 

Of Oxygene. Water decorapofed by \tp-»t.iole ment lodged i fci-tis. Their preiervation in 

pores and the fiin’s light. Blood giv-s out thcit flels 355 

phlogifton and receives vitjil air. Acquires !■ iv-.-d nets - pproai’ i..,hothei 3C9 

heat and the vivifs ing principle 34 Fai'k f the i'hfenix ^77 

Cupid and Pfyche 48 P.'.uifs viliblt within ’nl’ , ai b"<ls, uiui 

Simoom, .* pellilential wind. Dcfcfib''b leeJs ■’2-j 

Owing to volcanic eleilTicity. Nota whirlwind 'T5 Grc.at r.gg . " ISigiu 4' 

'Contagion eithe. animal or vegetable '^5 Seeds (iioot into ilu-gr~ii t. Pish, t .d- 

Thyrbs efcapCs the Plague 91 Jobes. Siaich convcited into fugai. Like 

Barometer and air-pump. Dew on cx- anim«il ciiyle " 4s n 

haufllng the receiver though the hygrometer Light ocrafio ; • actions of vegetable 

points to drynefs. Rare air will aiflbive or mufeles. ?<.teps them aw-akc * 4zx 

acquire more lieat, and more inoifture, and Veget-iole love m P. Nigella. Vc* 

more cleflricity llT ge'ahle ad'el'-1 Coil,,iiji.,ia 456 

Sound propagated bell by denfe bodies, as .Stiojiy vcgei'i. .e Ihoou, u'd roots bound 

wood, and water, and earth. Fifli in fpiral*" ,.ith wir". 111 o.it del i.< * - nence leaf-bi U 
(hells all ear ^ ifi-t i-onvcrti'ii hiio ttowei-buiii.. I'h^ i’*'' f tb.. 

Diicoverics of Dr. Prleftlev* Green vege- eiiiious tV'l , 

table maiter. Pure air cuiu..,ncd in the cakt. JBranchre, bnU to thehoti/oii In ir b. .. 400 

of metals, as minium, manganeic, t amy, I'ligrafuiig of ' tiv'Htd '.Uhoii-flow'1 ' 

ochre 366 dviced :puts upon the It ck. Apple ih'lt .i 

Fable of Proferpine an aniicnt Lheratcal , (Idc aiui hard ovi ine othei 7r 

emblem 178 Cyprej>ediuin T/rumes the fonn of )i ge 

Diving balloons Aipplied with pure air uom ()<ider to utfrigh. the humming-bird. Fly- 

minium, Account ut one by Mr. Boyle 195 o^ihris. Wiliuw-wiei! futks the honey of U, j 

Mr. Day. Mr, Spalding a 17 ciown-imperial 513 

Captain Pierce and his daug’ters *19 Difeafes of plants four kinds. H’,iey-dew 519 

Ptllilenifal winds of volc'diiK origin. Jor- Ergot a difeafc of lye 57., i 

dan fiovvs through a country of volcanos X74 GLafs unannoalecl. Its crack', owing to 

Change of wind owing to fmall c-n js. If clallicity. One kind of Jt.ad-ojc riarks'intf. 

the wind could be governed, the produils of pieces. Prince Rupert’s diops. Klattic h...L 327 

the earth would be doubled, and its miniber Sleep of plame. Their ir.itabiJit), k.'iJi 

«f mlurbitanta incrcal’ed SoS^ bility, and volunl!4«.y motions 5a t. 
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NOTE I.-METEORS. 

Kthn iciJ Funm ' yc^u . hafe f' joiingJiarSy 

Or yoke ihf ’^'oHicd Ughiningt your»C(irs. 

, Canto I. I. 115. 

I R I'! ict’io 'o he three curivcntric ftrafa of our incumbent atmofphere; in 
hi-.,.'.. ■ rr het ween them, are p''oduccd four kinds of meteors; lightning, Ihootir'g ftars, 
fio. - .u‘d northern ligJtts, FsHt, the lower region of air, or that wliich i.s denfe enough 
TO ivi.h by tl'c julnehoii of its particles the defeent of condenfed vapour, or clouds, which 
rnay i.xtcnd troin one to three or.four miles high. In this region the common lightning is 
piociuted from the accumulation ordcfeil of elcdtric matter in thofe floating fields ofvapour 
ciH -I in refpe^t t<j eacli other, or in rcfpe<fi to the earth beneath them, or the diflblved 
e ipooi above them, which is conllantly varying both with the change of the form of the 
, IvTivhv. whicii tiius evolve a greater or lefs .furfacc; and a!*' - with their ever-changing 
,h .'F' *' ■ ondeniaiioFT As the lightning is thus pioduced in denfe air, it proceeds but 

■i lh( !< vour!' IIP accoupi of thf' gieater refinance which it encounters, is attended with 
.i”*!! n * cvplrfh/is, md a|)pr;ii!. witi\ a rcdflipht. 

j 1 fu- fvcT'iuf svgK ii of thf, .itmofbhcu* I ,'uppofe to be that which has too little 
.■'o.i'OK' tb i!i|’(port condenfed vapour or clouds; but which yet contains invifible vapour, 
w'Uet in aerial folution. This aerial fohuiouof water differs from that diflblved in the 
manet of heat, as it is fupported by it.s adhefton to the particles of air, and is not pre¬ 
cipitated by cold, in this ftratum it feeins probable that the meteors called /hooting 
ffars are produced; and fhat they conliff of ele6tric (parks, or lightning, paffing from 
one region to another of thefe mvifibl^ fields of aero-aqueous folution. The height of 
ihcfc fliooting ftars has not yet been afeertained by fufficient obfervation; Dr. Blagden 
hiuks iheii fituatioti is lower down in the atmofphere than that of fireballs, which he 
c o .jcrturci from tlicif fwift apparent motion, and aferibes their frnallnefs to the more 
minute divifioit of the eleiStrit matter of which they are fuppofed to confiff, owing to 
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the geatcr refiflance of the cicnfer medium through which they pafs, than that in wliicli 
the fire-balls exifi;. Mr. Brydone obfervcd that the ftiooting flars appeared to him to be 
as high in the atmofphere, when he was near the fummit of mount Etna, as they do 
when obferved from the plain. Phil. Tran. Vol. LXIII. 

As the ftratum of air, in which fliooting ftars are fuppofed to exifi is much rarer 
than that in which lightning refides, and yet much denfer than rhat in which fire¬ 
balls arc produced, they w'ill be attraifed at a greater difiance than the former, and 
at a lefs than the latter. From this rarity of the air fo fmall a found will be pro¬ 
duced by their explofion, as not to reach the lower parts of the atmofphere; their 
cpiantity of light from their greater difiance being fmall, is never feen through denfe 
air at all, and thence does not appear red, like lightning or fire balls. 'I'here arc 
no apparent clouds to emit or to attract them, becaufe the confiiiuent parts of thefc 
aero-aqueous regions may poflefs an abundance or deficiency of clcclric matter and yet 
be in perfc£l reciprocal folution. And lafily their apparent train of light is probably owing 
only to a continuance of their imprefl\on on the eye; as when a fire-fiick is whirled in 
the dark it gives the appearance of a^complcat circle of fire; for thefe white train, of 
fhooting fiars quickly vanifh, and do not feem to fet any thing on fire in their pafii.ge, 
as feems to happen in the tranfit of fire-balls. 

3. The fecond region or firatum of air terminates I fuppofc where the twilight ccafcs 
to be refrasEled, that is, where the air is 3000 times rarer than at the furface of the earth; 
and where it feems probable tirat the common air ends, and is furrounded by an atmo- 
fphere of inflammable gas tenfold rarer than itfeif. In this region I believe fire-balk 
Ibmetimes to pafs, and at other times the northern lights to exifi. (i)ne of tht .‘c fiie-balls 
or draco volans, was obferved by Dr. Pringle and many others on Nov. 26, 1^758, which 
was afterwards efiimated to have been a mile and a half in circumference, 10 have been 
about one hundred miles high, and to have moved towards the north with a velocity of 
near thirty miles in a fecond of time. This meteor had a real tail many miles long, 
wluch threw off fparks in its courfe, and the whole exploded with a found like difianr 
thunder. Philof. Tranf. Vol. LI. 

Dr. Biagden lias related the hiftory of anotfiier large meteor, or fire-ball, which was 
feen the j8th of Auguft, 1783, with many Ingenious obfervations and conjectures. 
This was efiimated to be between 60 and 70 miles high, and to travel 1000 miles at the 
rate of about twenty miles in a fecond. This fire-ball had likewife a real train of light 
left behind it in its paffage, which varied in colour; and in forae part of its courfe gave 
off fparks or explofions where it liad been brightefi; and a dufley red flreak remained 
vifible perhaps a minute. Philof. Tranf. VoJ. I^XXIV. 

'Fhefe fitre-balJs dififer from lightning, and fropa fhooting fiars in many remarkable 
drcumftances; as their very great bulk, being a mile and a h&If in diameter; their tra¬ 
velling 1000 miles nearly horizontally; their throw'ing off fparks in their paflage; and 
changing colours from bright blue to dufley red ; and leaving a train of fire behind them, 
continuing about a minute. 'Fhey differ from the northern lights in nf >': being diffufed, 
but palling frotn one point of the heavens to another in a defined 1 .le; and this in a 
region above the ciepufcular atmofphere, where the air is 3000 times rarer than at the 
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furface of the earth. Tlicrc has not yet been even a conjecture which can account for 
thefe appearances!—One I fhall therefore liazard j which, if it does not inform, may 
ainufe the reader. 

In the note on 1 . 123, it was fhewn that there is probably a fupernatant ftratum of 
inflammable gas or hydrogene, over the common atmofphere} and whofe denfity at the 
furface where they meet, mufl: be at leaft ten times lefs than that upon which it fwirnsj 
like chemical ether floating upon w^ater, and perhaps without any real contaCf. i. In 
this region, where the aerial atmofphere terminates and the inflammable one begins, the 
quantity of tenacity or refiftance mufl: be almofl inconceivable; in which a ball of elec¬ 
tricity might pafs 1000 miles with greater eafe titan through a thoufandth part of an 
inch of glafs, 2. Such a ball of eledricity pafling between inflammable and common air 
would fet fire to them in a line as it pafled along; which would differ in colour accord¬ 
ing to the greater proportionate commixture of the two airs; and from the fame caufe 
there might occur greater degrees of inflammation, or branches of fire, in fome parts of 
its courfe. 

As thefe fire-balls travel in a defined line, it & pretty evident from the known laws of 
eledlricity, that they mufl be attra< 9 ;ed; and as they are a mile or more in diameter, they 
mufl be emitted from a large furface of ele<a;ric matter j becaufe large nobs give larger 
fparks, lefs diffufed, and more brightly luminous, than kfe ones or points, and I'elifl 
more forceably the enriflion of the electric matter. What is there in nature can attra^ 
tliem at fo great a diftance as 1000 miles, and fo forceably as to detach an ele<?lric fpark 
of a mile diameter ? Can volcanos at the time of their eruptions have this effe<SI, as they 
arc generally attended with lightning ? Future obfervations mufl difeover thefe fecret 
operations of nature! As a ftream of common air is carried along with the paflage of 
cledric aura from one body to another; it is eafy to conceive, that the common air and 
the inflammable air between which the fire-ball is fuppofed to pafs, will be partially 
intermixed by being thus agitated, and fo far as it becomes intermixed it will take fire, 
and produce the linear flame and branching fparks above deferibed. In this drcumftance 
of their being attracted, and thence pafling in a defined line, the fire-balls feem to differ 
from the corufeations of the aurora btyealis, or northern lights, which probably take 
place in the fame region of the atmofphere; where the common air exifls in extreme 
tenuity, and is covered by a ftitl rarer fphere of inflammable gas, ten times lighter than 
itfelf. 

As the eleftric dreams, which conflitute thefe northern lights, feem to be repelled or 
radiated from an accumulation of tllat fluid in the north, and not attra£fed like the fire¬ 
balls j this accounts for the diffufion of their light, as well as the filence of their paflage;, 
while their variety of colours, and the permanency of them, and even the breadth of 
them in different places, may depend Ion their fetting on fire the mixture of inflammable 
and common air titrough* which they pafs; as feems to happen in the tranfit of the 
fire- balls. 
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It was obferved by Dr. Prieftlcy that the clcilric fhock taken through inflammable air 
was red, in common ajr it is blucifh j to thefe circumflances perhaps fome of the colours 
of the northern lights may bear analogy j though the denfity of the medium through 
which light is feen muft principally vary its colour, as is well explained by Mr. Morgan. 
Phil. 'I'ranf. Vol. LXXV. Hence lightning is red when feen throtigh a dark cloud, or 
near the horizon; becaufc the more refrangible rays camtot permeate fo denfc a medium. 
Put the fhooting liars confiH of white light, as they arc generally feen on clear nights, 
and nearly vertical: in other fituations their light is probably loo faint to come to us. 
But as in fome remarkable appearances of the northern liglits, as in March, 1716, all 
the prifraatic colours were feen quickly to fucceed each other, thefe appear to have been 
owing to real combuftion; as the denfity of the interpofed medium could not be fuppofed 
to change fo frequently; and therefore thefe colours muft Ivave been owing to different 
degrees of heat according to Mr. Morgan’s theory of combuftion. In Smith’s Optics, 
p. 69. the prifinatic colours, and optical deceptions of the northern lights are deferibed 
by Mr. Cotes. 

The 'rorricellian vacuum, if perfefely free frojn air, is faid by Mr. Morgan and 
others to be a perfedt non-conduclor. • This circumftance therefore would preclude the 
eleiflric ftreams from rifing above the atinofphcre. But as Mr. Morgan did not t;-'. to 
pafs an eJedlric fhock rlirough a vacuum, and as air, or fomething containing air, fur- 
rounding the tranfit of eledlricity may be neceflary to the production of light, the con- 
clufion may perhaps flill be dubious. If however the ftreams of tlie northern lights were 
fuppofed to rife above our atmofphere, they would only be vifible at each exticniity ot 
their courfc; where they emerge from, or are again immerged into the atmofphere i but 
not in their journey through the vacuum i for the abfence of eledtric light in j vacuum is 
fufficiently proved by the common experiment of fliaking a barometer in the dark; the 
eledlricity, produced by the fridtion of the mercury in the glafs at its top, is luminous if 
the barometer has a little air in it; but there is no light if the vacuum bt complete. 

The aurora borealis, or northern dawn, is very ingenioufly accounted for by Dr, 
Franklin on principles of elcddricity. He prcmifes the follow ing elcdtric phenomena : 
1. that all new fallen fnow has much pofitive clrdtricity ftanding on its furface. 2. '1'hs.t 
about twelve degrees of latitude round the poles arc covered with a cruft of eternal ice, 
which is impervious to the elcdtric fluid. 3. 7 ’hat the denfe part of the atmofphere rifes 
but a few miles high; and that in the rarer parts of it the elcdtric fluid will pafs t-i almoft 
any diftance. 

Hence he fuppofes there muft be a great accumulation of pofitive elcdtric matter on the 
^ freftifallen fnow in the polar regions; which, not being able to pafs through the cruft of 
ice into the earth, muft rife into the rare air of tJie upper parts of our atmofpliere, which 
will the leaft refift its pafiage; and palTing towards the equator defeend again into the 
denfer atmofphere, and thence into the earth in filent ftreams. And that many of the 
appearances attending thefe lights are optical deceptions, owing to the fituation of the 
eye that beholds them; which makes all afeending parallel lines appeal 10 converge to a 
point. 
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The idea, above explained in note on 1 . 123, of the exigence of a fphere of inflam¬ 
mable gas over the aerial atmofphere would much favour this theory of Dr. Franklin; 
becaufe in that cafe the denfe aerial atmofphere would rife a much lefs height in the 
polar regions, diminifliing almoft to nothing at the pole itfelf; and thus give an 
ealicr paflage to the afeent of the cledh'ic fluid. And from the great difference in 
the fpccific gravity of the two airs, and the velocity of the earth’s rotation, there 
miifl be a place between the poles and the equator, where the fuperior atmofphere 
of inflammable gas would terminate; which would account for thefe ftreams of the 
aurora borealis not appearing near the equator; add to this that it is probable the eledlric 
fluid may be heavier than the magnetic one; and will thence by the rotation of the 
earth’s furface afeend over the magnetic one by its centrifugal force; and may thus be 
induced to rife through the thin flratunr of aerial atmofphere over the poles. See note 
on Canto II. 1 . 193. I lhall have occafion again to mention this great accumulation of 
inflammable air over the poles; and to conjccHirc that thefe northern lights may be pro¬ 
duced by the union of inflammable with common air, without the afliftance of the 
cledlric fpark to throw them into combuflion. 

The antiquity of the appearance of northern lights has been doubted ; as none were 
recorded in our annals fince the remarkable one on Nov. 14, 1574, till another remark¬ 
able one on March 6, 1*716, and the three following nights, which were feen at the 
fame lime in Ireland, IvufTia, and Poland, extendmg near 30 degree.s of longitude and 
from about the 50th »legrcc of latitude over almoft all the north of Europe. There is 
liowcvcr reafon to believe them of remote antiquity though inaccurately deferibed; thus 
the following curious paffage from the Book of Maccabees, (B, II. c. v.) is fuch a de- 
feription of them, as might probably be given by an Ignorant and alarmed people, 
“ 'Ehrough all the city, for the fpacc of almoft forty days, there were feen liorfenien run¬ 
ning in the air, in doth of gold, .and armed with lances, like a band of foldiers; and 
troops of horfemen in array encountering and rurming one againft another, with ftiak- 
ing of ihiclds and multitude of pikes, and drawing of fwords, and calling of darts, and 
f littering of golden ornaments and harnefs,” 
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NOTE II.-PRIMARY COLOURS. 

Cling round the aerial bow with fri/ms bright. 

And^leajed untwiji the f evenfold threads of lights Canto I. 1 . 117, 

THE manner in which the rainbow is produced was in foine meafure underftood 
before Sir Ifaac Newton had difeovered his theory of colours. The firft perfon who 
exprefsly ftiewed the rainbow to be formed by the refleilion of the funbeams from drops 
of falling rain was Antonio de Dominis. This w'as afterwards more fully and diftinftly 
explained by Des Cartes. But what caufed the divcrfity of its colours was not then un¬ 
derftood ; it was referved for the immortal^Newton to difeover that the rays of light con- 
fifted of feven combined colours of different refrangibility, which could be feperated at 
pleafure by a wedge of glafs. Pemberton’s View of Newton. 

Sir Ifaac Newton difeovered that the prifmatic fpe<£i:rum was compofed of feven colours 
in the following proportions, violet 80^ indigo 40, blue 60, green 60, yellow 48, orange 27, 
red 45. If all thefe colours be painted on a circular card in the proportions above neu- 
tioned, and the card be rapidly whirled on its center, they produce in the eye the 1. nfa- 
tion of white. And any one of thefe colours may be imitated by painting a card with 
the two colours which are contiguous to it, in the fame proportions as in the fpcclrum, 
and whirling them in the fame manner. 

My ingenious friend, Mr. Gallon of Birmingham, afeertained in this manner by a fet 
of experiments the following propofitions j the truth of which he liad preconceived from 
the above data. 

1. Any colour in the prifmatic fpeiftrum may be imitated by a mixture of the two 
colours contiguous to it 

2. If any three fucceffive colours in tjie prifmatic fpefli'um are mixed, they compofc 
only the fecond or middlemoft colour. 

3. If any four fucceffive colours in the prifmatic fpe£Irum be mixed, a tint ffmilar to 
a mixture of the fecond and third colours will be produced, but not prccifely the fatne, 
becaufe they are not in the fame proportion. 

4. If beginning with any colour in the circular fpetftrum, you take of the fecond 

colour a quantity equal to the firft, fecond, and third; and add to that tlie fifth colour, 
equal in quantity to the fourth, fifth, and fixth j and with thefe combine the feventh 
colour in the proportion it exifts in the fpeiffrurn, white will be produced. Bccaufe the 
firft, fecond, and third, compofe only the fecond \ and the fourth, fifth, and iixth, coum- 
pofe only the fifth j therefore if the feventh be added,* the fame efteiSl: is produced, as if 
all the feven were employed. * • 

5. Beginning with any colour in the circular fpetflrum, if you take a thit compofed of 
a certain proportion of the fecond and third, (equal in quantity to the fi* fl, fecond, third, 
and fourth,) and add to this the fixth colour equal in quantity to th- fifth, fixtli, and 
feventh, white will be produced. 



Note II. 


PRIMARY COLOURS. 


7 


From thcfc curious experiments of Mr. Galton many phenomena in the ciicmical 
clianges of colours may probably become better underftood; efpecially if, as I fuppofe, 
the fame theory muft apply to tranfmitted colours, as to reflected ones. Thus it is well 
known, that if the glafs of mangonefe, which is a tint probably compofed of violet and 
indigo, be mixed in a certain proportion with the glafs of lead, which is yellow; that the 
mixture becomes tranfparent. Now from Mr. Galton’s experiments it appears, that in 
refle«Sled colours fuch a mixture would produce white, that is, the lame as if all the colours 
were refieeSfed. And therefore in tranfmitted colours the fame circumftanccs muft pro¬ 
duce tranfparency, that is, the fame as if all the colours were tranfmitted. For the 
particles, which conftitutc the glafs of mangonefe will tranfmitred, violet, indigo, and blue; 
and thofe of the glafs of lead will tranfmit orange, yellow, and green; hence all the 
primary colours by a mixture of thefe glaffes become tranfmitted, that is, the glafs 
becomes tranfparent. 

Mr. Galton has further obferved that five fucceflive prifmatic colours may be com¬ 
bined in fuch proportions as to produce but one colour, a circumftancc which might be 
of confequence in the art of painting. For if you begin at any part of the circular 
fpc(ftrum above deferibed, and take the firft, fecond, and third colours in the proportions 
in which they exift in the fpciJlrum; thefe will compofe only the fecond colour equal in 
quantity to the firft, fecond, and third; add to thefe the third, fourth, and fifth in the 
proportion they exift in the fpCwtrum, and thefe will produce the fourth colour equal in 
quantify to the third, fourth, and fifth. Confcqucntly this is precifely the fame thing, as 
mixing the fecond and fourth colofjrs only; which mixture would only produce the third 
cf)lour. '^I'hcrcfore if you combine the firft, fecond, fourth, and fifth in the proportions 
in which they exift in the fpe< 5 lrum, with double the quantity of the third colour, this 
third colour w'ill be protluced. It is probable that many of tlie unexpe>£l:ed changes in 
mixing colours on a painter’s cafie, as well as in more fluid chemical mixtures, may 
depend on thefe principles rather than on a i>ew arrangement or combination of their 
minute particles. 

Mr. Ciallon further obferves, that white may univerfally be produced by the com- 
binal^ion of one prifmatic colour, anti a tine interaiediate to two others. Which tint may 
be (liftinguilhed by a name compounded of the two colours, to which it is intermediate. 
Thus white is produced by a mixture of red with blue-green. Of orange with indigo- 
blue. Of Yellow with violet-indigo. Of green with red-violet. Of blue with Orange-red. 
Of indigo whh yellow-orange. Of violet with green-yellow. Which he further remarks 
exactly coincides with the theory and fa(fis mmtioned by Dr, Robert Darwin of Shrewf- 
bury in his account of ocular fpe^tra; who has fhewti that when one of thefe contrafted 
colours has been long viewed, a fpeCfrum or appearance of t}\e other becomes vifible in 
the fatigued eye. Philof. Tsanf. Vol. LXXVI. for the year 1786. 

'Fhcfe experiments of Mr. Galton might much alfift the tnppcr-plate printcr| of 
callicocs and papers in colours; as three colours or more might be produced by two 
copper-plates. Thus fuppofe feme yellow figures were put on by the firft plate, and 
upon fome parts of ihele yellow figures and on other parts of the ground blue was laid 
on by another copper-plate. I'he three colours of yellow, blue, and green might be 
prodir'd; as green leaves with yellow and blue flowers. * 
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NOTE III.-COLOURED CLOUDS. 

Eve's /liken couch voith gorgeous tints adorn^ 

Or fire the arrowy throne of rifing morn. 

Canto I. I. i rg. 

THE rays from the rifing and fetting fun are refrafted by our fpherical atmofphcre, 
hence the nxoft refrangible rays, as the violet, indigo, and blue are reflected in greater 
quantities from the morning and evening llciesi and the leaft refrangible ones, as red 
and orange, are laft feen about the fetting fun. Hence Mr. Ilcguelin obferved tliat the 
fhadow of his finger on his pocket-book w'as much bluer in the morning attd evening, 
when the lhadow w’as about eight times as long as the body from wliich it was projected. 
Mr. Melville obferves, that the blue^ rays being more refrangible are bent dovn in the 
evenings by our atmofphere, while tl\e red and orange being lets refrangible continue to 
pafs on and tinge the morning and'eyciung clouds with their colours. Sec !Vi 'filcy’s 
Hiftory of J^ight and Colours, p. 440, But as the particles of air, like thofr ol watci, 
are themleJves blue, a blue fiiadow may be fecn at all times of the day, though much 
more beautifully in the montings and evenings, or by means of a candle in the middle 
of the day. For if a fiiadow on a piece of white paper is produced by placing your finger 
between the paper and a candle in the day light, the fiiadow will appear voy blue j the 
yellow light of the candle upon the other parts of the paper apparently dr. pen.s the blue 
by its contraft j thefe colours being oppofite to each other, as explained -n note II. 

Colours are produced from clouds or mifts by refraifltion, as well as by refle*:Hon, 
In riding in the night over an unequal country I obferved a very brnuthul coloured 
halo round the moon, W'henever I wa^; covered with a few feet of mill, as I afeended 
from the vallies; which ceal'ed tu appear wTun I role above the mill. This I fuppofe 
was owing to the thinriefs ol the firatuin nf mill, in which I was immerfed ; had it been 
thicker, the colours refrafled by the finall drops, of which a fog confifts, W'oulcf not 
liave paffed through it down to tny eye. 

There is a bright fpot feen on the cornea of the eye, when we face a window, which 
is much attended to by portrait painters ; tliis is the light reflected from the fpherical 
furface of the polilhed cornea, and brought to a focus i if the obferx er is placed in this 
focus, he fees the image of the window; if he is placed before or behind the focus, he 
only fees a luminous fpot, which is more luminous and of Icfs extent, the nearer he 
approaches to the focus. The luminous appcju-ance of the eyes of animals in the dulky 
corners of a room, or in holes in the earth, may arife in fomc infiances from the fame 
principle; viz. the reflection of the light from the fpherical cornea; whi( will be coloured 
red or blue in fome degree by the morning, evening, or meridian light; or by tht; objcCls 
from which that light is previoufly reflected. In the cavern at Col* brook Dale, where 
the mineral tar exfudes, the eyes of the horfe, which was drawin? a cart from within 



Note IV. 


COMETS. 


9 


towards the mouth of it, appeared like two b:dls of phofphoms, when he was above too 
yards off, and for a long time before any other part of the animal was vifible. In this 
cafe I fufpedi the luminous appearance to have been owing to the light, which had entered 
the eye, being refle£led from the back furface of the vitreous humour, and thence emerg¬ 
ing again in parallel rays from the animals eye, as it does from the back furface of the 
drops of the rainbow, and from the water-drops which lie, perhaps without contaft, on 
cabbage-leaves, and have the brilliancy of quickfilver. This accounts for this luminous 
appearance being beft feen in thofe animals which have large apertures in their iris, as in 
cats and horfes, and is the only part vifible in obfcure places, becaufe this is a better re- 
fleding furface than any other jrart of the animal. If any of thefe emergent rays from the 
animals eye can be fuppofed to have been reflected from the choroid coat tlirough the 
femi-tran^rent retina, this would account for the coloured glare of the eyes of dogs or 
cats and rabits in dark comers. * 


NOTE IV.-C O ME T S. 

Alarm with comet-Uaxe the Japphire plain^ 

The wan fiars glimmering through its fther train. 

Canto I. 1. 134, 

THERE have been many theories invented to account for the tails of comets. Sir 
Ifaac Newton thinks that thjy confift of rare vapours raifed from the nucleus of the comet, 
and fo rarefied by the fun’s heat as to have tbeir general gravitation diminifhed, and that 
they in confequence afeend oppofite to the fun, and from thence rcfle£l: the rays of light. 
Dr. Halley compares the light of the tails of comets to tlie fireams of the aurora berealis, 
and*other ele*9Tic effluvia. Philof. '^Franf. No. 347. 

Dr. Hamilton obferves that the light of ftnall ftars are feen undiminifhed through 
both the light of the tails of comets, and of die aurora borealis, and has further iliuilrated 
their electric analogy, and adds that the tails of comets confift of a lucid felf-fhining fub- 
ftance which has not the power of refracting or reflecting the rays of light. Eflays. 

The tail of the comet of 1744 at one time appeared to extend above lb degrees from 
ifs body, and muft have thence^ been above twenty three millions of miles long. And 
the comet of 1680, according to the calculations of Dr. Halley on November the nth, 
was not above one femi-diameter of the earth, or lefs than 4000 miles to die northward 
of the way of the earth j at which time had the earth been in that part of its orbit, wliat 
miglit have been the confequence ! ho one would probably have furvived to have 
regiftcred the tremendous effeCls. 


B 
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The comet of 1531, 1607, and 1682 having returned in the year 1759, according to 
Dr. Halley’s predidion in the Philof. Tranf. for 1705, there feems no reafon to doubt 
that all the other comets will return after their proper periods. Aftronomers have in. 
general acquiefeed in the conje6ture of Dr. Halley, that the cornets of 1532, and j66i 
arc one and the fame comet, from the fimilarity of the elements of their orbits, and were 
therefore induced to expert its return to its periheliuin 1789. As this comet is liable to 
be difl:urbe<l in its afeent from the fun by the planets Jupiter and Saturn, Dr. Mafkelyne 
expected its return to its perihelium in the beginning of the year 1789, or the latter end 
of the year 1788, and certainly fometime before the 27th of April, 1789, which pre- 
tliclion has not been fulfilled. Phil. Tranf, Vol. LXXVI. 
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Or give theJiiiCs phlogijlic orh to roll. Canto I. 1. i 

THE difpute among philofophers about phlogifton is not concerning the extficnce of 
an inflammable principle, but rather whether there be one or more inflammable principles. 
The clifciples of Stahl, which till lately included the whole chemical world believed in 
the identity of plilogifton in all bodies which w'ould flame or calcine. Tiie difciplcs of 
Lavoifier pay homage to a plurality of phlogiflons under the various names of charcoal, 
fulphur, metals, &c. Whatever will unite with pure air, and thence compofe an acid, is 
cfleemed in this ingenious theory to be a dkferent kind of phlogiftic or inflammable bod). 
At the fame time there remains a doubt whether thefe inflammable bodies, as metals, 
fulphur, charcoal, &c. may not be compounded of the fame plilogifton along with fomc 
other material yet undifeovered, and thus an unity of plilogifton exift, as in the theory of 
Stahl, though very differently applied in the explication of chemical phenomena. 

Some modern philofophers are of opinion that the fun is the great fountain from 
which the earth and other planets derive all the plilogifton which they poffefs; and that 
this is formed by the combination of the folar rays with all opake bodies, but particularly 
with the leaves of vegetables, which they fuppofe to be organs adapted to ablorb them. 
And that as animals receive their nourifliment from^ vegetables they alfo obtain in*a 
focondary manner their plilogifton from the fun. And lartly as great maffes of the mineral 
kingdom, which have been found in the thin cruft of the earth which human labour lias 
penetrated, have evidently been formed from the recrements of animal and vegetable 
bodies, thefe alfo are fiippofcd thus to have derived their phlogiflon from the fun. 

Another opinion concerning the fun’s rays is, that they are not I. mlnous till they 
^rive at our atmofphere and that there uniting with fome part of t* .c air llicy produce 
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^combuftion, and light is emitted, and that an etherial acid, yet undifeovered, is formed 
from this cornbuftion. 

7 'hc more probable opinion is perhaps, tlut the fiin is a pldogiftic mafs of matter, 
whofe furfacc is in a flate of cornbuftion, which like other burning bodies emits light 
with immenfe velocity in all directions; that thefc rays of light aCt upon all opake 
bodies, at\d combining with them either difplace or produce their elementary heat, and 
become chemically combined with the phlogiftic part of them j for light is given out 
when phlogiftic bodies unite with the oxygenous principle of the air, as in cornbuftion, 
or in the reduction of metallic cakes j thus in prefenting to the flame of a candle a letter- 
wafer, (if it be coloured with red-lead,) at the time the red-lead becomes a metallic drop, 
a flafti of light is perceived. Dr. Alexander Wilfon veiy ingenloufly endeavours to prove 
that the fun is only in a ftatc of cornbuftion on its furface, and that the dark fpots feen on 
the dik arc excavations or caverns through the luminous cruft, fomc of which are 4000 
miles in diameter. Phil. Tranf. 1774. Of this 1 ftiall have occafion to fpeak again. 


NOTE VI.-CENTRAL FIRES. 

Round her Jiill centre tread the burning foil. 

And watch the billowy Lavas^ as they boil. Cakto 1 . 1 . 1J9. 

M. DE M A IRAN in a paper published in the Hiftoire de T Academic de Sciences, 
i 765, has endeavoured to ftiew that the earth receives but a fmall part of the heat which 
itjpoftefte.s, from the fun’s rays, but is principally heated by fires within itfelf. He thinks 
1 he‘fun is the caufe of the viciffitudes^of our feafons of fummer and winter by a very 
fmall quantity of heat in addition to tliat already refiding in the earth, which by emana¬ 
tions from the centre to the circumference renders the furface habitable, and without 
which, though the fun was conftantly to illuminate, two thirds of the globe at once, 
with a heat equal to that at the equator, it would foon become a mafs of folid ice. His 
reafonings and calculations on this fubjedl are too long and too intricate to be in- 
fdrted here, but are equally curious and ingenious and carry much conviilion along with • 
them. , 

'Fhe opinion that the cfcnter of the earth confifts of a large mafs of burning lava, has 
been efpoufed by Boyle, Boerhavc, and many other philofophers. Some of whom con- 
fidcring its fuppofed eflfedls on vegetation and the formation of minerals have called it a 
fccond fun. 'Fhere are many arguments in fupport of this opinion, i. Becaufe the 
power of the fun does not extend much beyond ten feet deep into the earth, all below 
being in winter and fummer always of the fame degree of heat, viz. 48, which being 
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much warmer than the mildeft froft, is fuppofed to be fuftained by fomc internal diftant 
fire. Add to this however that from experiments made foitie years ago by Dr. Franklin 
the fpring-water at Philadelj>hia appeared to be of 52° of heat, wliich feems further to 
confirm this opinion, fince the climates in North America are fuppofed to be colder 
than thofe of Europe under limilar degrees of latitude. 2. Mr. De Luc in going 1359 
feet perpendicular into the mines of Hartz on July the 5th, 1778, on a very fine day found 
the air at the bottom a little warmer than at the top of the (haft. Phil. Tranf. Vol. 
LXIX. p. 488. In the mines in Hungary, which are 500 cubits deep, the heat becomes 
very troublefome when the miners get below 480 feet depth. Mortnus de Loch fubter. 
p. 131. But as fome other deep mines as mentioned by Mr. Kirwan are laid to poflefs bur 
the common heat of the earth; and as the cruft of the globe thus penetrated by iiuman 
labour is fo thin compared with the whole, no certain dedu<Sl:ion can be made from thefe 
fafts on either fide of the queftion. 3. The warm-fprings in many parts of the earth at 
great di^nce from any V olcanos feem to originate from the condenfation of vapours 
arifing from water which is boiled by fybterraneous fires, and cooled again in thcT paf- 
fage through a certain length of the cplder foil j for the theory of chemical folutiois will 
not explain the equality of their heat at all feafons and through fo many centuries. See 
note on Fucus in Vol. II. See a letter on this fubje^Sl in Mr. Pilkinlon’s View of Dcrby- 
Ihire from Dr. Darwin. 4. From the fituations of volcanos which are always found 
upon the fummit of the higheft mountains. For as thefe mountains have been lifted up 
and lofc feveral of their uppermoft ftrata as they rife, the loweft ftmta of the earth yet 
known appear at the tops of the higheft hills; and the beds of the Volcanos upon thefe 
hills muft in confcquence belong to the loweft ftrata of the earth, confifling perhaps of 
granite or bafaltes, which were produced before the exiftance of animal or vegetable 
bodies, and might conftitute the original nucleus of the earth, wliich 1 have fuppofed 
to have been projefted from the fun, henqe the volcanos themfelves appear to be fpira - 
cula or chimneys belonging to great central fires. It is probably owing to tlie efcape of 
the elaftic vapours from thefe fpiracula that the modern earthquakes are of fuch fmall ex¬ 
tent compared with thofe of remote antiquity, *of whicli the veftiges remain all over the 
globe. 5. The great fize and height of the continents, and the great fize and depth of 
the Soutli-fea, Atlantic, and other oceans, evince that the firft earthquakes, which pro¬ 
duced thefe immenfe changes in the globe, muft have been occafioned by central fires. 
6. The very diftant and expeditious communication of the fiiocks of fomc great earth¬ 
quakes. The earthquake at Lilbon in 1755 was perceived in Scotland, in the Peak of 
Derbyfhire, and in many other diftant parts of Europe. The percuflions of it travelled 
with about the velocity of found, viz. about thirteen miles in a minute. 'T'lie earthquake 
in 1693 extended 2600 leagues. (Goldfmith’s Hiftory.) Thefe phenomena are eafily ex¬ 
plained if the central parts of the earth confift of a fluid lava, as a percuffion on one part 
of fuch a fluid mafs would be felt on other parts of its confining vault, hke a ftroke on a 
fluid contained in a bladder, which however gentle on one fide is perctptible to the hand 
placed on the other; and the velocity with which fuch a concuffion votxld travel would 
be that of found, or thirteen miles in a minute. For further infornation on this part of 
the fubje£t the reJRler is referred to Mr, Mi^iell's excellent Treatife on Earthquakes in the 
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Philof. Tnnf. Vol. LI. 7. That there is a cavity at the center of the earth is made pro¬ 
bable by the late experiments on the attrax^iion of mountains by Mr. Mafkerlyne, who fup- 
pofed from other conliderations that the denfity of the earth near the furface fliould be 
five times lefs than its mean denfity. Phil. TranC Vol. LXV. p. 498. But found from 
the attraction of the mountain Schehallient that it is probable, the mean denfity of the 
earth is but double that of the hill. Ibid. p. 532. Hence if the fiirft fuppofition be well 
founded tliere would appear to be a cavity at the centre of confiderable magnitude, from 
whence the immenfe beds and mountains of lava, toadftone, bafaltes, granite, &c. have 
been protruded. 8, The variation of the compafs can only be accounted for by fup- 
pofing the central parts of the earth to confift of a fluid mafs, and that part of this fluid 
IS iron, wliich requiring a greater degree of heat to bring it into fufion than glafs or otlier 
metals, remains a folid, and the vis inertiae of this fluid mafs with the iron in it, occafions 
it to perform fewer revolutions than the crufl of folid earth over it, and thus it is gradu¬ 
ally left behind, and the place where the floating iron refides is pointed to by the direCt 
or retrograde motions of the magnetic needle, , This feems to have been nearly tlie 
opinion of Dr, Halley and Mr. Euler. 


NOTE VII. -ELEMENTARY HEAT. 

Or Jphere on /phene in widening waves expand. 

And glad with genial warmth the incumbent land. Canto I, 1 . 143. 

CERTAIN quantity # heat fopms to be combined witli all bodies befides tlte 
fenfible quantity which gravitates like the cleChric fluid amongft them. This combined 
heat or latent heat of Dr. Black, when fet at liberty by fermentation, inflammation, 
cryftallization, freezing, or other chemical attractions producing new combinatims, palTes 
as a fluid element into the furrounding bodies. And by thawing, diftufion of neutral 
falts in water, melting, and other chemical /elutions, a portion of heat is attracted from 
the bodies in vicinity and enters into or becomes combined with the new folutions. 

Hence a combination of metals jwith acids, of eflentlal oils and acids, of alcohol and 
water, of acids and water,^ give out liteat j wliilft a faluthn of Ihow in water or in acids, 
and of neutral falts in water, attraCt heat from the furrounding bodies. So the acid of 
nitre mixed with oil of cloves unites with it and produces a molt violent flame; tile fame 
acid of nitre poured on fnow inftantly dilTolves it and produces the greateft degree of cold 
yet known, by which at Peterfburgh quickfilver was firlt frozen in 1760. 

Water may be cooled below 32® without being frozen, if it be placed on a folid floor 
and fecured from agitation, but when thus cooled below the freezipg point tiic leaft 
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agitation turns part of it fuddenly into ice, and when this hidden freezing takes place a 
thermometer placed in it inftantly rifes as foine heat is given out in the ait of congelation, 
and the icc is thus left with the fame Jenfible degree of cold as the water had poffelTed 
before it was agitated, but is neverthelefs now combined with Icfs laient heat. 

A cubic inch of water thus cooled down to 32" mixed with an equal quantity of boil¬ 
ing water at 212® will cool it to the middle number between ihefc two, or to 122, But 
a cubit inch of icc whofe fenfible cold alfo is but 32, mixed with an equal quantity of 
boiling water, will cool it fix times as much as the cubic inch of cold water above- 
mentioned, as the icc not only gains its fltare of the fcnlible or gravitating heat oftne 
boiling water but attracts to itfelf alfo and combines with the quantity of laUnn iicat 
wliich it had loft at the time of its congelation. 

So boiling water will acquire but 212” of heat under the common preftlire ..f r' 1 
mofphere, but the fteam raifed from it by its expanfion or by its folution ‘ 1 t!u > 
fphere combines with and carries aw'ay a prodigious quantity of heat it. ;iu ,»:'iis 

with on its condenfation; as is feen in common diftillation wl r'c the Ian '’ i>i 

Vv'ater in the worm-tub is fo foon Imted. Hence the evnporu of ^<1 uu a Ua - 
mometer foon finks the mercury below freezing, and hence a warn “b of the asr ir .^iutc' 
frequently fucceeds a ftiower. « 

When the matter of heat or calorique is fet at liberty ftom ;!> C 'mblnarions, as 'by 
inflammation, it pafles into the furrounding bodies, whicli poflefs dulerent capacities of 
acquiring their fhare of the loofe or fenfible heat; thus a pint ineafurc of cold water at 48*^ 
mixed with a pint of boiling water at 212® will cool it to the degree betwa n thefe two 
numbers, or to 154”, but it requires two pint meafurcs of quickfilver at /j. 8 ® of heat to 
cool one pint of water as above. Thefe and other curious experiments are adduced by 
Dr. Black to evince the exiftance of combined or latent heat in bodies, as has been c\~ 
plained by feme of liis pupils, and well illuftrated by Dr» Craw^forcl The vvoild ip 
long been in expeiStation of an account of his difcovcncs on tliis fubje »51 iyv vc celdu 
author himfelf. 

As this do£lrine of elementaiy heat in its fl^;iid and «ombincd ft:Ue is n"- yet uqiv^n- 
fally received, 1 fhall here add two arguments in fupport of it drawn fr ■ 'iftc' nr fources, 
viz. from the heat given out or abforbed by the mechanical condci .fav w v^r cxp:.ation of 
the air, and perhaps of other bodies, and from the analogy of the various phenomena of 
heat with thofe of eleiftricity. 

L If a tliermomctcr be placed in the receiver of an air-pump, and the aiv haftily ex- 
haufted, the thermometer will fink fome degrees, and the glafs become fteainvj the 
fame occurs in liaftily admitting a part of the air agaiiu 7 ’his I fuppofc to be produced 
by the expanfion of part of the air, both during the exhauftion and tc-admiir n of n 
and that the air fo expanded becomes capable of attracting from the bodi.» in . ' ip’n 
a part of their heat, hence the vapours contained in it and the glafs eceiv.r ^re foi a 
time colder and the fteam is precipitated. T hat tne air thus pai.s witi its moifturc from 
the cold occafioned by its rarefaCtion and not fimply by the rarefaCt'on itfelf i;> evident, 
becaufe in a minute or two the fame rarefied air will again take up ^le dew depofued on 
the receiveri ancWbecaufe water will evaporate fooner in rare than in denfe air. 
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There is a curious phenomenon funilar to tliis obfcrved in the fountain of Hiero con- 
flruitcd on a laige fcale at the Cfiemnicenfian mines in Hungary. In this machine the air 
in a large veflel is comprefled by a column of water 260 feet high, a ftop-cock is then 
opened, and as the air ifTues out with great vehemence, and thus becomes immediateJy 
greatly expanded, fo much cold is produced that the moifture from this flream of air is 
precipitated in the form of fnow, and ice is formed adhering to the nofel of the cock. 
This remarkable circumflance is dcfcribed at large with a plate of the machine in PhiJof. 
Vol. LIL for 1761. 

T'he following experiment is related by Dr. Darwin' in the Philof. Tranf. VoL 
f. X /' V! IP Hav ing charged an air-gun as forcibly as he well could the air-cell and fyringe 
1, Kccedingly hot, much more fo than could be aferibed to the friction in working 
! V,. ' th' i» leH about half an hour to cool down to the temperature of the air, and a 
; i,'. it;r baving been previoufly fixed againft a wall, the air was difeharged in a con- 
< ot! tta bulb, and it funk many degi'ees. From thefc three experiments 

t. ...I” if. ue c\hciif''’0d receiver being depofited and re-abforbed, when a part of the 

- S' 'll. .] •’,! n. - i 'icd, and the fnow produced by the fountain of Hiero, and 
\i!U' ! V b ' out in charging, and the cold produced in difeharging an 

iO.u. s i t'’ Lonclbdc that when air is mechanically comprefled the 

■^iciTKu!*;!') :i! * , ' out of it, and that when it is mechanically expanded the 

l.ut;e fbiiii fu ji i' - utl'iksi bed. b tun the common mafs. 

It (s piobvible ab '-rf'cr bodies as wtd’ as air attract heat from their neighbours when 
tJicy arc mcciiaiuciily exjjanded, and give it out when they are mechanically condenfed. 
i'luis when a vibration of the particles of hard bodies Is excited by friction or by per- 
cuflion, thefe particles mutually recede from and approach each otlier reciprocally j at 
the times of their receflion from each other, the body becomes enlarged in bulk, and is 
b.cn '>1 a condiiiun to attract heat from tliofe in its vicinity with great and fudden power; 

runes of tlscir approach to each other tlijs heat is again given out, but the bodies 
" u.id iKumg in the mean while received the heat they had thus loft, from other 
be' ' lb thcni> do not <0 fuddenly or fo forcibly re-abforb the heat again from the 
bodydn \ ibra.um b^itcc it remans on itJ furface like the eleftric fluid on a rubbed glafs 
globe, .Hid ! im.'! reafon, becaufe there is no good conductor to take it up again. 

Hence at t veiy ' iu r.iou more and more heat is acquired and ftands loofe upon the fur- 
face; a.s in flliiig metals or rubbing^lafs tubes; and thus a fmith with a few ftrokes on 
a nail on bis anvil can make it hot enough to light a brimftone-match j and hence in 
ftriking flint and ftcel together heat enough is produced to vitrify the parts thus ftrucken 
off, the quantity of which heat is again probably increafed by the new chemical com¬ 
bination. 

II. 1 j. ualogy between.the phenomena of the eledric fluid and of heat fdrnifhes 
ai mr . liiem in fupport of the exiftcnce of heat as a gravitating fluid, i. Th«y are 
■'oth a cm.ivd.itrd by frjrHou on the 'xcited body. 2. They are propagated eafily or 
dilflc.'diy along th(* tame clafies of bouiw.; with eafe by metals, with lefs eafe by 
water: and with difficulty by refins, bees-wax, filk, air, and glafs. . Thus glafs canes 
or canc.> of fcaling-wax may be melted b*y a blow-pipe or a candle within a quarter of an 
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inch of the fingers which hold them, without any inconvenient heat, while a pin or 
other metallic fubftance applyed to the flame of a candle lb readily condu£ls the heat as 
immediately to bum the fingers. Hence clothes of filfc keep the body warmer than clothes 
of linen of equal thicknefs, by confining the heat upon the body. And hence plains are 
fo much warmer than the fummits of mountains by the greater denfity of the air con¬ 
fining the acquired heat upon them. 3. They both give out light in their paflage 
through air, perhaps not in their paflage through a vacuum. 4. They both of them 
fufe or vitrify metals. 5. Bodies after being ele£hrized if they are mechanically ex¬ 
tended will receive a greater quantity of ele£l:ricity, as in Dr. Franklin’s experiment of 
the chain in the tankard} the fame feems true in refpe^ to heat as explained above. 
6. Both heat and ele<ftricity contribute to fufpend fleam in the atmofphere by producing 
or increafing tlie fepulfion of its particles. 7. They both gravitate, when they have 
been accumulated, till they find their equilibrium. 

If we add to the above the many chemical experiments which receive an eafy and ele¬ 
gant explanation from the fuppofed matter of heat, as employed in the works of Bergman 
and Lavoifier, I think we may reafon^ly allow of its exiftence as an element, occafionally 
combined with other bodies, and occafionally exifling as a fluid, like the eledtric fluid 
gravitating amongft them, and that hence it may be propagated from the centril fifes 
of the earth to the whole mafs, and contribute to preferve tt'e mean heat of the earth, 
which in this country is about 48 degrees but variable fron:| the greater or lefs efteif of 
the fun’s heat In different climates, fo well explained in Mr. Kirwan’s Treatifc on the 
Temperature of diff’erent Latitudes. 1787, Elmfly. London. 
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So to the /acred Sun in Memnon^s fane 

Spontaneous concords quired the matin /rain. . Canto I. 1. i S i. 

THE gigantic ftatueofMemnoninhIstempIe at Thebes had a lyre in his hands, which 
many credible writers aflurc us, founded when the rifing fun flionc upon it. Some pliilo- 
fophers have fuppofed that the fun’s light poflefles a mechanical impulfc,:md that tlic founds 
abovementioned might be thence produced. Mr. Michell conflructcd a very tender hori¬ 
zontal balance, as related by ^r. PriefVley in his hiftory of light and colours, for this pur- 
pofe, but fome experiments with tliis balance which 1 faw made by the late Dr. Powel, 
who threw the focus of a large reflector on one extremity of it, wxtc not conclufivc 
citherway, as the copper leaf of the balance approached in one experiment and receded 
in another. 

Yhere are however methods by which either a rotative or alternating motion may be 
produced by very moderate degrees of heat. If a ftraight glafs tube, fuch as arc ufed for 
barometers, be fufpended horizontally before a fire^ like a roalling fpit, it will revolve by 
intervals; for as glafs is a bad condu6for of heat the fide next the fire becomes heated 
fooner than the oppolitc fide, and the tube becomes bent into a bow with the external 
part of the curve towards the fire, this curve then falls down and produces a fourth part 
of a revolution of the glafs tube, which thus revolves with intermediate paufes. 

Another alternating motion I have feen produced by fufpending a glafs tube about eight 
inches long with bulbs at each end on a centre like a fcale beam. This curious machine 
is filled about one third part with pureft fpirit of wine, the otlicr two thirds being a 
vacuum, and is called a pulfc-glafs, if it be placed in a box before the fire, fo that either 
Inilb, as it rifes, may become fliadcd from the fire, and expofed to it when it defeends, an 
alternate libration of it is produced. For Ipirit of wine m vacuo emits fteam by a very 
fmall degree of heat, and this fieam forces th*e fpirit beneath it up into the upper bulb, 
whidi therefore defeends. It is probable fuch a machine on a larger fcale might be of 
uf* v> open the doors or windows of ho|-houfcs or mellon-fiames, when the air within 
them tbould become too much heated, or might be employed in more important me¬ 
chanical purpofes. 

On travelling through a hot fummer’s day in a chaife with a box covered with leather 
on the fore-axle-tree, I obferved, as the fun fiione upon the black leather, the box began 
to open its lid, which at noon rofe above a foot, and could not without great force be 
preffed down; and which gradually clofed again as the fun declined in tlte evening. .This 
I fuppofe might with ftill greate* facility be applied to the purpofe of opening melon- 
frames or the falhes of hot-houfes. • * 

The ftatue of Memnon was overtlirown and fawed in two by Cambyfes to difeover 
its internal fti’uilure, and is faid ftdl to cxift. See Savary’s Letters on Egypt. The*trun¬ 
cated ftatue is faid for many centuries to have faluted the rifing fun with chearful tones, 
and the fetting fun with melancholy ones. 


C 
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NOTE IX.-LUMINOUS INSECTS. 

Star of the earthy and diamond of the night. Canto I. 1 . 192. 

THERE are eighteen fpecies of Lampyris or glow-worm, according to Linneu.s, 
<bme of which are found in almoft every part of the world. In many of the fpecies 
the females have no wings, and are fuppofed to be difeovered by the winged males by 
their Ihining in the night. They become much more lucid when they put themfclves 
in motion, which would feem to indicate that their light is owing to their refpiration j in 
which procefs it is probable phofphoric acid is produced Ify the combination of vital air 
with fome part of the blOod, and that light is given out through their tranfparent bodies 
fey this flow internal combuftion. 

There is a fire-fly of the beetle-kind deferibed in the Raifonn^ under the name 

of Acudia, which is faid to be two inches long, and inliabits the W^eft-Indies and South 
America j the natives ufe them in(lei|d of candles, putting from one to three of them 
under a glafs. Madam Merian fays, ^that at Surinam the light of this fly is k’great, 
that fhe faw fufliciently well by one of them to paint and finilh one of the fig. ires of 
them, in her work on infeits. The largefl and oldefl: of them are faid to become four 
inches long, and to fhine like a fhooting ftar as they fly, and are thence called I^antern- 
bearers. The ufe of this light to the infe<a itfelf feems to be that it may not fly againfl 
objects in the night; by which contrivi^nce tliefe infects are enabled to procure their 
fuftenance either by night or day, as their wants may nequirc, or their numerous enemies 
permit themi whereas fome of our beetles have eyes adapted only to tin night, and if 
they happen to come abroad too foon in the evening are fo dazzled thal they fly agaiufl 
every thing in their w’ay. See note on Phofphorus, No. X. 

In fome feas, as particularly about the coafl of Malabar, as a fhip floats along, it feems 
during the night to be furrounded with fire, and to leave a long tract of light behind it. 
Whenever the fea is gently agitated it feems converted into little ftars, every drop as it 
breaks emits light, like bodies ele<£lrified in the dark- Mr. Bomare fays, that wliai^lie 
was at the port of Cettes in Languedoc, and bathing with a companion in tlae fea after 
a very hot day, they both appeared covered with fire after every imraerflon, and that 
laying his wet hand on the arm of his companion, who had not then dipped himfelf, the 
exatSf mark of his hand and fingers was feen in charaiSlcrs of fire- As numerous micro- 
fcopic infc< 9 .s are found in this fljining water, its light has been generally aferibed to 
them, though it feems probable that fifh-flime in hot countries may become in fuch a 
ftate of incipient putrefa£lion as to give light, efpecially when by agitation it is more ck- 
l>ofed ta the airj otherwife it is not eafy to explain why agitaf' >n Ihotild be ncceflary to 
produce this marine light. See note on Pbofphorus No. X. * 
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NOTE X.-PHOSPHORUS. 

Or mark in Jijtmng letters KmckeVs name 

In the pale pho/phor's/elf-eonfuming flame. Canto I. 1 . 237'. 

KUNCKEL, a native of Hamburgh, was the firft who dlfcovered to the world 
the procefs for producing ph^fphorus; tliough Brandt and Boyle were likewife faid to 
have previoufly had the art of making it. It was obtained from fal microcofiaicum by 
evaporation in the form of an acid, but has fince been found in other animal fubftances, 
as in the allies of bones, and even in fome vegetables, as in wheat flour. Keir’s chemical 
Di£L This phofphoric acid is like all other acids united with vital air, and requires 
to be treated with charcoal or phlogifton to deprive it of this air, it then becomes a kind 
of animal fulphur, but of fo inflammable a nature, ’that on the accefs of air it takes fire 
fpontaneoufly, and as it burns becomes again unifed with vital air, and re-affumes its 
form of phofphoric aciti. 

As animal refpiration feems to be a kind of flow combuflion, in which it is probable 
tliat pbofphoric acid is produced by the union of phofphorus with the vital air, fo it is 
alfo probable that phofphoric acid is produced in the excretory or refpiratory velTels of 
luminous infeils, as the glow-worm and fire-fly, and fome marine infe<a:s. From the 
fame principle I fuppofe the light from putrid*fifli, as from the heads of hadocks, and 
from putrid veal, and from rotten wood in a certain ftate of their putrefailion, is pro¬ 
duced, and phofphorus thus flowly combined with air is changed into phofphoric acid. 
I'he light from the Bolognian ftone, and from calcined Ihclls, and from white paper, 
and linen after having been expofed for a time to the fun's light, feem to produce either 
the phofphoric or fome other kind of acid from the fulphurous or phlogiftic matter 
which they contain. See note on Beccari's (hells. 1 . 180. 

Th*-**'^ ist another procefs feems fimllar this flow combuflion, and that is bleaching. 
By the warmth and light of the fun the water fprinkled upon linen or cotton cloth feems 
to be decompofed, (if we credit the theory of M. Lavoifier,) and a part of the vital air 
thus fet at liberty and uncombined and not being in its elaftic form, mpre eafily diflblves 
the colouring or phlogiftic matter of the cloth, arxd produces a new acid, which is itfelf 
colourlefs, or is wafhed out of the cloth by water. The new procefs of bleaching con¬ 
firms a part of this theory,' for by uniting much vital air to marine acid by diftilling it 
from manganefe, on dipping tlie^^loth to be bleached in water repleat with this fuper- 
aerated marine acid, tlie colouring mattei*difappears immediately, foorter indeed in,cotton 
than in linen. Sec note XXiCIV. 

There is another procefs which I fufpeft bears analogy to tlicfe above-mentionedj 
and that is the rancidity of animal fat, as of bacon; if bacon be hung up in a warm 
kitchen, with much fait adhering on the outfide of it, the fat part of it foon becomes 
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yellow and rancid j if it be waflied with much cold water after it has imbibed the fait, 
and juft before it is hung up, I am well informed, that it will not become rancid, or in 
very ftjght degrees. In the former cafe I imagine the fait on the furface of the bacon 
attracts water during the cold of the night, which is evaporated during the day, and 
that in this evaporation a part of the water becomes decompofed; as in bleaching, and its 
vital air uniting with greater facility in its unelaftic (late with the animal fat, produces 
an acid, perhaps of the phofpiiioric kind, which being of a fixed nature lies upon the 
bacon, giving it the yellow colour and rancid tafte. It is remarkable that the fuper- 
acrated marine acid does not bleach living animal fubftances, at leaft it did not whiten a 
part of my hand which I fos. fome minutes expofed to it. 


NOTE XL-STEAM-ENGINE, 

^ick moves the balanced beam,, of giant-birth. 

Wields his large limbs, and nodding Jhakes the earth. Canto 1 . 1 . 267, 

THE expanfive force of fteam was known in fome degree to the antients, Hero of 
Alexandria deferibes an application of it to produce a rotative motion by the re-a^lion of 
fteam iffuing from a fphere moiuited upon an axis, through two fmaJl tubes bent into 
tangents, and ilTuing from the oppofite dides of the equatorial diameter of the fphere, 
the fphere was fuppiied with fteam by a pipe communicating with a pan of boiling water, 
and entering the fphere at one of its poles. 

A french writer about the year 1630 defcilbes a method of raifing water to thc*of>per 
part of a houfe by filling a chamber with fteam, and fuifering it to condenfe of itfelf, but. 
it feems to have been mere theory, as his metliod was fcarcely pradlicable as he deferibes 
it. In 1655 the Marquis of Worcefter mentions a method of raifing water by fire in his 
Century of Inventions, but be feems only to have availed himfelf of the expanfive force 
and not to have known the advantages arifuig from condenfing the fteam by an iujeClion 
cold water. This latter and moft important improvement feems to have been made 
by Capt. Savery fometime prior to 1698, for itj. tfiat year his patent for the ufe of that 
invention was confirmed by a£t of parliament. This gentleSnan appears to have been the 
firft'who reduced the machine to practice and exhibited it in an ufcful form. This 
method coniifted only in expelling the air from a veflel by fteam md condenfing the 
fteam by an injedion of cold water, which making a vacuum, the effure of the atmo- 
%here forced the water to afeend into the fteam-veflel through r pipe of 24 to 26 feet 
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high, auU by the admiffion of denfe fteam from the boiler, forcing the water In the ftcam- 
veflel to afccnd to the height defjred. This conftru< 5 iion was defedive becaufe it required 
vciy ftrong vcflels to refift the force of th^ fteam, and becaufe an cnornjous quantity of 
(learn was condenfed by coming in contact with the cold water in the fteam-veflel. 

About or foon after that time M, Papin attempted a fteam-engine on fimilar principles 
but rather more defe^ive in its conftrudlion. 

The next improvement was made very foon afterwards by Meftrs. Newcomen and 
^ Cawley of Dartmouth, it confided in employing for the fteam-veflel a hollow cylinder, 
(hut at bottom and open at toj), furni(hed with a pifton Hiding eafily up and down in it,> 
and made tight by oakum or hemp, and covered with water. This pifton is fufpended 
by chains from one end of a beam, moveable upon an axis in the middle of its length, 
to the other end of this beam are fufpended the pump-rods. 

The danger of burfting the veftels was avoided in diis machine, as however high the 
water was to be raifed it was not neceflary to increafe the deafity of the fteam but only 
to enlarge the diameter of the cylinder. , 

Another advantage was, that the cylinder noj being made fo cold as in Savary’s 
method, much lefs fteam was loft in filling it after each condenfation. 

I'lie machine howevep ftiJl remained imperfcil, for the cold water tlirown into tiie 
cylinder acquired heat from the fteam it condenfed, and being in a vefTel exhaufted of 
air it produced fteam itfelf, which in part refifted the a£tion of the atmofphere on the 
pifton ; were this remedied by throwing in meye cold water the dcftru£lion of fteam in 
the next filling of the cylinder would be proportionally increafecL It has therefore in 
practice been found advifeable not to load thefe engines with columns of water weighing 
more than feven pounds for each fquare inch of the area of tlie pifton. The bulk of 
water when converted into fteam remained unknown until Mr. J. Watt, then of 
Glafgow, in 1764, determined it to be about 1800 times more rare than water. It foon 
occurred to Mr. Watt that a perfed: engine wduld be that in which no fteam ftiould be 
condenfed in filling the cylinder, and in which the fteam Ihould be fo perfectly cooled as 
tOipyoduce nearly a perfed vacuum. 

Mr. Watt having afeertained the degree of heat in which water boiled in vacuoo and 
under progreffive degrees of prelTure, and inftruded by Dr. Black’s difeovery of latent 
heat, having calculated the quantity of cold water necefi&ry to condenfe certain quantities 
of fteam fo far as to produce the exhauftion required, he made a communication from 
the cylmder to a cold velTel previoully exhaufted of air and water, into which the fteam 
ruftied by its elafticity, and became immediately condenfed. He then adapted a cover to 
the cylinder and admitted fteam-^bove the pifton to prefs it dowm inftead of air, and'** 
inftead of applying water he ufed oil or greafe to fill the pores of thg oakum and to lubri¬ 
cate the cylinder. 

He next applied a pump to extra£l the injection water, the condenfed fteam, and the 
air, from the condenfing velTel, every ftroke of the engine. 
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To prevent the cooling of the cylinder by the contaft of the octernal air, lie fur- 
rounded it with a cafe containing fteam, which he again protected by a covering of 
matters which condu(Si: heat flowly. . 

I'his conftru£tion prefented an eafy means of regulating the power of the engine, for 
the fteam being the a<fting power, as the pipe which admits it from the boiler is more 
or lefs opened, a greater or fmaller quantity can enter during the time of a ftroke, and 
confequently the engine can aft with exaftly the neceffary degree of energy. 

Mr. Watt gained a patent for his engine in 1768, but the further perfecution of his . 
defigns were delayed by other avocations till 1775, when in conjunftion with Mr. Boulton 
of Soho near Birmingham, numerous experiments were made on a large fcale by their 
united ingenuity, and great improvements added to the machinery, and an aft of parlia¬ 
ment obtained for the prolongation of their patent for twenty-five years, they have fince 
that time drained many of the deep mines in Cornwall, which but for the happy union 
of fuch genius muft immediately have ceafed to work. One of thefc engines works a 
pump of eighteen inches diameter, and upwards of 100 fathom or 600 feet high, at the 
rate of ten to twelve ftrokes of feven fret long each, in a minute, and that with one fifth 
part of the coals which a common engine would have taken to do the fame work. The 
power of this engine may be eafier comprehended by faying that it raifed a weight ct]|ual 
to 81000 pounds 80 feet high in a minute, which is equal to the combined aftion of 200 
good horfes. In Newcomen's engine this would have required a cylinder of the 
enormous diameter of 120 inches or ten feet, but as in this engine of Mr. Watt and 
Mr. Boulton the fteam afts, and a vacuum is made, alternately above an«l below the 
pifton, the power exerted is double to what the fame cylinder would ot herways pro¬ 
duce, and is further augmented by an inequality in the length of the two ends of the 
lever. 

Thefc gentlemen have alfo by other contrivances applied their engines to the turning 
of mills for almoft every purpofe, of which that great pile of machinery the Albion 
Mill is a well known inftance. Forges, flitting mills, and other great works are erefted 
where nature has furnilhed no running watej;, and future times may boaft that ^this 
grand and ufcful engine was invented and perfefted in our own country. 

Since the above article went to the prefs the Albion Mill is no more; it is fuppofed 
to have been fet on fire by interefted or malicious incendaries, and i 4 ^ burnt to the 
ground. Whence London has loft the credit and the advantage of pofleffing the 
moll powerful machine in tlie world ? 
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NOTE xn. —-FROST. 

In phalanx firm the fiend ofFroJi ajjail. Canto I, 1 . 446. 

THE caufe of the expanfjon of water during its convcrfion Into ice is not yet well 
afeertained, it was fuppofed to have been owing to the air being fet at liberty in the a( 9 : 
of congelation wliich was before dilTolved in the water, and the many air bitbbles in ice 
were thought to countenance this opinion. But the great force with which ice expands 
during its congelation, fo as to burft iron bombs and coehorns, according to the experi¬ 
ments of Major Williams at Quebec, invalidates this idea of the caufe of it, and may 
foinetimc be brought into ufe as a means of breaking rocks in mining, or projecting 
cannon-balls, or for other mechanical purpofes, if the means of producing congelation 
Ihould ever be difeovered to be as eafy as the means of producing combuftion.. 

Mr. de Mairaii attributes the increafe of bulk of frozen water to the different arrange^* 
ment of the particles of it in cryftallization, as th#y are conftantly joined at an angle of 
60 degrees; and muft by this dilpofition he thinks occupy a greater volume than if they 
were parallel. He found tlte augmentation of the water during freezing to amount to 
one-fourteenth, one-cighteentli, one-nineteenth, and when the water was previoufly 
purged of air to only one-twenty-fecond part. He adds that a piece of ice, which was 
at firft only one-fourteenth part fpecifically ligfrter than water, on being expofed fome 
days to the froft became one-twelfth lighter th^an water. Hence he thinks ice by being 
expofed to greater cold ftill increafes in volume, and to this attributes the bJjrfting of ice 
in ponds and on the glaciers. See Lewis’s Commerce of Arts, p. 257. and tlic note on 
Mufehus in the other volume of this work. 

This expanfion of ice well accounts for the greater mifehief done by vernal frofts at¬ 
tended with moifture, (as by Jioar-frofts,) than by the dry frofts called black frofts.. Mr. 
Lawrence in a letter to Mr. Bradley complains that the dale-mift attended with a froft on 
may-day had deftroyed ail his tender fruits j though there was a liiarper froft the night 
before without a mift, that did him no injury} and adds, tliat a garden not a ftone’s 
throw from his own on a higher filiation, being above the dale-mift, had received no 
damage. Bradley, Vol. 11 . p. 232. » 

Mr. Hunter by very curious experiments difeovered that the living principle in fifti, 
in vegetables, and even in eggs and feeds, poffefles a power of rcfifting congelation. 
Phil. Tranf. There can be no doubt but that the exertions of animals to avoid 
the pain of edd may produce in them a greater quantity of heat, at leaft for a time, 
but that vegetables, eggs, or feeds, ftiould poflefs ftich a quality is truly wonderful. 
Others have imagined that animals poffeft a power of preventing themfelves from l^ecom- 
ing much warmer than 98 degrees of Iicat, when immerfed in an atmofphere above that 
degree of heat. It is true that tlie increafed exhalation from their bodies will in ibme 
mcafure cod them, as much heat is carried off by the evaporation of fluids, but thi.s 
is a chemical not an animal procefs, 'fhe experiments made by thoic who continued 
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many iranutcs In the air of a room heated fo much above any natural atmofphcric heat, 
do not feem concJufive, as they remained in it a lefs time than would have been necef- 
fary to lia^-e heated a mafs of beef of the fame magnitude, and the circulation of the blood 
in living animals, by perpetually bringing new fupplies of fluid to the fkin, would prevent 
the external furfade from becoming hot much fooner than the whole mafs. And thirdly, 
rJicre appears no power of animal bodies to produce cold in difeafes, as in fcarkt fever, in 
which the increafed adtion of the vefTels of the fkin produces heat and contributes to ex- 
liauft the animal power already too much weakened. 

It has been thought by many tliat frofts meliorate the ground, and that they arc in 
general falubrious to mankind. In refpedt to the former it is now well known that ice or 
fnow contain no nitrous particles, and though froft by enlarging the bulk of moifl clay 
leaves it fofter for a time aftei* the thaw, yet as foon as the water exhales, the clay becomes 
as hard as before, being prefled together by the incumbent atmofphere, and by its felf- 
attradtion, called fettmg by the potters. Add to this that on the coafts of Africa, where 
frofl is unknown, the fertility of the foil is almoft beyond our conceptions of it. In 
refpcdl to the general faiubrity of frufty feafons the bills of mortality are an evsilence in 
the,,negative, as in long frofls many vveakly and old people perifh from debility occrifioned 
by the cold, and many clafles of birds and other wild animals arc benumbed by tl e cold 
or deftroyed by the confequent fcarcity of food, and many tt^oder vegetables perifh srom 
the degree of cold. 

1 do not think it fhould be pbjedled to tills dodtrine that there are moifl days attended 
with a brifk cold wind when no vifible ice appears, and which are yet more difagreeablc 
a)\d deftrufStive than ffofty weather. For on thefe days the cold moiflure, which is dc- 
pofited on the fkin is there evaporated and thus produces a degree of cold perhaps greater 
than tlic milder frofls. Whence even in fuch days both the difagreeablc fenfations and 
infalubrioos cfFedls belong to the caufe abovementioned, viz. the intcnfity of the cold. 
Add to this that in thefe cold moifl days as we pafs along or as the v»and blows upon us, 
a new fhect of cokl water is as it wtflre perpetually applied to us and hangs upon oin 
bodies, now as water is 800 times denfer than air and is a much better conduilor of heat, 
we are flarved with cold like thofe who go into a cold bath, both by the great nuinbi..r tjf 
particles in contad with the fkin and their greater facility of receiving our heat. 

It may neverthelefs be true that fnows of long duration in our winters may be Jefs in¬ 
jurious to vegetation than great rains and fliorter ftpfls, for two rcafons. i. Becaufe great 
rains carry down many thoufand pounds worth of the bcfl part of the manure off the lands 
into the fea, whereas fhow diflblves more gradually and thence carries away lefs from the 
land ; any one may diflinguiflt a fnow-flood from a rain-flood by the tranf{iarency of the 
water. • Hence hills or fields with confiderable inclinytion of furfacc fhould be ploughed 
horizcyttally that the furrows may flay the water from fhowers till it dqjofits its mud. 
2. Snow prote£ls vegetables from the feverity of the frofl, lince it is always in a date of 
thav5 where it is 'n contact with the earth j as the earth’s heat is about 48° and the heat of 
thawing fnow is 32*^ the vegetables betv^^cen them are kept in a degn.c of heat about 40, 
by which many of them are preferved. Sec note on Mufehus, Vol. 'I. of this work. 
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Cold from each pint cerulean lufim gleam, Caf^Tq I. 1 . 545. 

ELECTRIC POINTS. * 

THERE was an idle difpute whether knobs or points were preferable on the top of 
condu£Iors fot the defence of honfo;. The delign of thefe condudlors is to permit the 
ele£Iric matter accumulated in tlie cloudslfo pafs tl^ough them into the earth in a fmaller 
continued dream as the cloud approaches, before it comes to what is termed ftriking 
diftance j now as it is well known that accumulated electricity will pafs to points at a 
much greater diAance than it will to knobs there can be no doubt of their preference * 
and it would feem that the finer the point and the lefs liable to becoihe ruAy the better, 
as it would take off the lightening while it was Aill at a greater diftance, and by that 
means preferve a greater extent of building j thewery extremity of the point ftiould be of 
pure filvcr or gold, and might be branched into a 4 iind of brufh, finceonc fmall point can 
not be fuppofed to receive fo great a quantity as a thicker bar might condu< 51 : into the 
earth. 

If an infulatcd metallic ball is armed with a point, like a needle, projecting from one 
part of it, the eledtric fluid will be feen in the dark to pafs off from this point, fo long as 
the ball is kept fuppUed with eleftricity. The^-eafon of this is not difficult to comprehend, 
every part of the elcdiric atmofphere which furrounds the infulated ball is attradted tdf 
tliat ball by a large furfece of it, w'hereas the dedtiic amnofphere which is near the ex¬ 
tremity of the needle is attradled to it by only a Angle point, in confequence the particles 
of ele^ic matter near the furface of the ball approach towards it ^lIld puffi off by their 
greater gravitation the paiticles of dedric matter over the point of the needle in a con¬ 
tinued ftream. 

Something like this happens in fefpedl to the diffufion of oil on water from a pointed 
wrk, an ekperimenf which was many years ago fitewn me by Dr. Franklin j he cut a * 
piece of cork about the fisie of a letter-w;rfer and left on edge of it*a point about a 
fixth of an inch in length projecting as a tangent to the circumference. This was dipped 
in oil and thrown on a pond of prater and continued to revolve as the oU left the point 
for a great many minutes. The oil defeends from the floating cork upon the water 
Joeing diffufed upon it without fridtldn and perhaps without contact i but its going off at 
the point fo forcibly as to make the cork revolve in a contrary diredlion feems analogou.s 
to the departure of the eledtric^fluid from points, " ^ 

Can any thing fimilar to cither of thefe happen in refpedt to the earth’s atmofphere 
and give occafion to the breezes on the tops of mountains, which may be confldered as 
points on tlie earths circumference ? > 


D 
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FAIRY-RINGS. 

There is a plienomenon fuppofed to be eleifiric which is yet unaccounted for, I 
mean the Fairy-rings, as they are called, fo often fecn on the grafs. The numerous 
flafhes of lightning which occur every fummer are, 1 believe, generally difeharged oix 
the earth, and but fcldom (if ever) from one cloud to another, Moift trees are the 
moft frequent condutStors of thefe flafltes of lightning, and I am informed by purcliafers 
of wood that itfnumerablc trees are thus cracked and injured. At other times larger 
parts or prominences of clouds gradually finking as they move along, are difeharged on 
the moifture parts of grafiy plains. Now 'this knob or corner of a clotid in being 
attracted by the earth will become nearly cylindrical, as loofe wool would do when 
drawn- out into a thread, and will ftrike the earth with a fiteam of eleiSlriclty perhaps 
two or ten yards in diameter. Now as a’ ftream of electricity dilplaces the air it pafles 
through, it is plain no part of the grafs can be burnt by it, but juft the external ring of 
this cylinder where tlie grafs can have accefs to the air, fince without air nothing can be 
calcined. This earth after having been^o calcined becomes a richer foil, and eithcj fun- 
gufes or a bluer grafs for many years mark the place. That lightning difpjaces the a^r in 
its paflage is evinced by the loud crack that fucceeds it, which is owing to the fides ot the 
aerial vacuum clapping together when the lightning is withdrawn. That nothing "^^ill 
calcine without air is now well underftood from the acids produced in the burning of 
- phlogiftic fubftances, and may be agreeably feen by fufpending a paper on an iron prong 
and pvitting it into the centre of the blaze of ait iron-furnace i it may be held there 
dome feconds and may be again withdrawn without its being burnt, if it be pafltd 
quickly into the flame and out ag^n through the external part of it which )s hi contaii 
w’ith the air. I know fomc circles of many yards diameter of this kind near Foremark 
in Derbyfiiire which annually produce large white ftingufes and ftronger grafs, and 
have done fo, I am informed, above thirty years. This increafed fertility of the ground 
by calcination or charring, and its continuihg to operate fo many years is well worth the 
. attention of the farmer, and fhews the ufe of paring and burning new turf in agri- 
* culture, which produces its effeil not fo much by the allies of the vegetable fibres as 
charring the foil which adheres to them. 

T'hefe fituations, whether from eminence or from moifture, which were proper once 
^ to attrail and difeharge a thunder-cloud, are more Imble again to experience the fame. 
Hence many fairy-rings are often feen near each other either without interfe<£ling each 
other, as I faw this fummer in a garden in Nottinghamlhire, or interfe6ling each other 
as deferibed on Arthur’s feat near Edinburgh in the Edinb. Tranf. Vol. II. p, 3. 
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*■ , ‘ 

Where dwell my vegetative realms benumb'd 

In buds imprijon'di or in bulbs intomb' d» CaktoI. 1 . 465. 

A TREE is properly fpeaking a family or fwarm of buds, each bud behig an in¬ 
dividual plant, for if one of thefe buds be torn or cut out and planted in the earth with 
a glafs cup inverted over it to prevent its exhalation from being at firft greater than its 
power of abforption, it will produce a tree fimilar to its parent \ each bud lias a leaf, 
which is its lungs, appropriated to it, and the bark of the tree is a congerids of the roots 
of thefe individual buds, whence old hollow trees are often feen to have fome branches 
flourilh with vigour after the internal wood is almoft intircly decayed and vaniflied. 
According to this idea Linneus has obferved that trees and flirubs arc roots above 
ground, for if a tree be inverted leaves will grow from the root-part and roots from the 
trunk-part. Phil. Bot. p. 39. Hence it appears that vegetables have two methods of pro¬ 
pagating themfelves, the oviparous as by feeds, and the viviparous as by their buds and 
bulbs, and that the individual plants, whether from feeds or buds or bulbs, arc all aimual 
produiSlions like many kiiyls of infects as die filk-worm, the parent peri/hing in the 
autumn after having produced an embryon, which lies in a toqiid Hate during the winter, 
and is matured in the fucceeding furamer. Hence Linneus names buds and bulbs the 
v\'in ter-era dies of the plant or hybernacula, and might have given the fame term to 
feeds. In w'arra climates few plants produce bud.s, as the vegetable life can be com- 
pleated in one fummer, and hence the hybcrnacle is not wanted; in cold climates alfo 
fomc plants do not produce buds, as pliiladelphus, frangula, viburnum, ivy, heath, 
wood-niglit/hade, rue, geranium. 

'J'lie bulbs of plants are atwther kind of winter-cradle, or hybernacle, adhering to 
the defeending trunk, and are found in the perennial herbaceous plants whicli are too 
tender to bear the cold of the winter. The produvStion of thefe fubterrancous winter 
lodges, is not yet j>erhaps clearly underftood, they have been diftributed by Linneus 
according to their forms into fcaly, folid, coated, and jointed bulbs, which however 
docs not elucidate their manner of produflion. As the buds of trees may be truly 
efteemed individual annual plants, their roots conftituting the bark of the tree, it follows 
that thefe roots (viz. of each individual bud) fpread themfelves over the laft years bark, 
making a nCw bark over the old one, and thence defeending cover with a new bark the 
old roots alfo in the fame manner. A fimilar circumlhm6e I fuppofe to happeiioin 
fome herbaceous plants, that is, a t^ew bark is annually produced over the old root, and 
thus for fome years at lead: the old root or caudex increafes in fize and puts up new 
ftems. As thefe roots increafe in fize the central part I fuppofe changes like the in¬ 
ternal wood of a tree and does not polTefs any vegetable life, and therefore gives out no 
fibres or rootlets, and hence appears bitten off, as in valerian, plantain, and devil’s-bit. 
And this decay of the central part of the root I fuppofe has given occafion to the belief 
of the root-fibres drawing down the bulb fo much infilled on by Mr. Milne in his 
Botanical Didlionary, Art. Bulb. , 
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From the obfervations and drawings of vjwious kinds of bulbous roots at different 
times of their growth, fcnt me by a young lady of nice obfcrvation, it appears probable 
that alJ bulbous roots propcarly fo called perifh annually in this climate: Bradley, Miller, 
and the Author of SpeAacle de la Nature, obferve that the tulip annually renews its 
bulb, for the ftalk of the old flower is found under the old dry cdat but on the outflde 
of the new bulb. This large new bulb h the flowering bulb, but befides this there are 
other fmall new bulbs produced between the coats of this large one but from the 
fame caudex, (or circle from which the rodt*fibres fpringi), thefe fmall bulbs are 
leaf-bearing bulbs, and renew thcmfelves annu^y with increafing fize till they bear 
flowers. , 

Mifs . . . . . favoured me with the following curious experiment; She took a fmall 

tulip-root out of the earth when the green leaves were fufficiently h^h to* fliow the 
flower, and placed it in a glafs of water} the leaves and flower foon withered and the 
bulb became wrinkled and foft, but put out one fmall fide bulb and three bulbs beneath 
defeending an inch into the water by iong procefles from the caudex, the old bulb in fome 
weeks intirely decayed; on difliaSBng this monfter, the middle defeending bulb was found 
by its procefs to adhere to the caudex and to the old flower-ftem, dhd the fid<, ones 
were feparated from the flower-flem by a few flirivclled coats^but adhered to the caudex. 
Whence flie concludes that thefe laft were ofF-fets or leaf-bulbs which fliould have been 
feen between the coats of the new flower-bulb if it had been left to grow in the earth, 
and that the middle one would have been the new flower-bulb. In fome years (perhaps 
in wet feafons) the florifts are faid to lafe many of their tulip-roots by a fimilar procefs, 
ilie new leaf-bulbs being produced beneath the old wics by an elongation of the caudex 
without any new flower-bulbs. 

By repeated difleiflions One ohferves that the leaf-bulbs or ofr-fets of tulip, crocus, 
gladiolus, fritUlary, are renewed in the fame manner as the flowering-bulbs, contrary to 
the opinion of many writers; this ne^ leaf-bulb is formed on tjhc infide of the coats 
from whence the leaves grow, and is more or lefs advanced in fize as the outer coats and 
leaves are more or lefs fhrivelled. In examining tulip, iris, hyacinth, hare-bell, t]he,ncw 
bulb was invariably found between the flower-ftem and the bafe of the innermofl leaf of 
thofe roots which had flowered, and inckfed Z-y thebafe of the innermofl leaf in thofc 
roots which had not flowered, in both cafes adhering t<p the caudex or flelhy circle from 
w'hich the root-fibres fpring. 

Hence it is probable that the bulbs of hyacinths arc renewed annually, but that this 
is performed from the caudejc within the old bulb, the outer coat of whjch does not fo 
fhriveJL as in crocus and fritiliaiy’ and hence this phange is not fo apparent. But I 
believf, as foon as the flower is advanced the new bulbs may be feen on difle£tion, nor 
does the annual increafe of the fize of the root of eyemmeh a^d of alettis capenfis mili- 
tate'againft this annual renewal of them, fince the leaf-bulbs or oft* fats, as daferibed 
above, are incrcafed in fize as they arc annually reitewed. See note on orchis, and on 
amhoxantlwm, in Vol, II. of this work. 



(■ 29 ) 


NOTE XV.-SOLAR VOLCANOS. 

the deep eraters of his realms of fire 

the whirling Jm this ponderous p^et hurid. Canto II. 1 * 14. 

Dr. ALEXANDER WILSON, Profeffor of Aftronomy at Glafgow, publiihcd 
a paper in th« Philofophical ^ranfaaions for 1774, demonftrating that the fpots in the 
fun’s difk are real cavities, excavations through tlie luminous material, which covers the 
other parts of the fun’s furface. One of thefe cavities he found to be about 4000 miles 
deep and many times as wide. Some objc^itons were made to this dodlrme by M. De 
la Laudc in the Memoirs of the French Academy for the year 1776, ^which however 
liave been ably anfwered by Profeflbr Wilfon in reply in the Philof. Tranf, for 1783. 
Ketl obferves, in his Aftronomical Lectures, p. 44, “ We frequently fee fpots in the 
fun which are larger and broader not only than Europe or Africa, but which even equal, 
if they do not exce^, the furface of the whole tpijjfaqucous globe.” Now that thefe 
cavities are made in the fun’s body by a procefs of nature fimila,r to our earthquakes 
docs not feem improbable on feveral accounts, i. Becav^ from this difeovery' of Dr. 
Wilfon it appears that the internal parts of the fun are not in a ftate of inflammation or 
of ejecting light, like the external part or luminous ocean which covers ,ijti and hence 
that a greater degree of heat or inflammation and oonfequent expanflon or exploflon 
may occafionally be produced in its internal or dark nucleus. 2. Becaufe tlie folar fpots 
or cavities are frequently increafed or ;tdiminl{hed in fize. 3. New ernes are often pro¬ 
duced. 4. And old ones vanifh. 5 * Bccaufe there are brighter or more luminous parts 
of the fun’.s difk, called facula: by Scheitier and Hevelius, wliich would feem to be vol¬ 
canos in the fun, or, as Dn Wilfon* calls them, eructations of matter more luminous 
than that w-hich covers the fun’s furface.” 6. To which may be added that all the 
planets added together with their fatellites do not amount to more than one fix hundred 
iual^fiftieth part of the mafs of the fun according to Sir Ifaac NeWton. 

Now if it could be fuppofed that the planets were originally thrown out of the fun 
by larger fun-quakes than thofe frequent ones which occafion thefe fpots or excavations 
above-mentionet!, what would happen ? i. According to the obfervations and opinion 
of Mn Herfchel the fun itfelf r.ud all its planets are moving forwards rountf fome other 
centre with an unknown velocity, which may be of opake matter correfponding with the 
v'cry antient;^nd general idea of a chaos. Whence if a ponderous planet, as Saturn, 
could be fuppofed to projefted frqm the fun by an exploflon, the motion of the fun-j 
itfelf might be at the fame time difturbed in fuch a manner as to prevent tlie planet 
from falling again into it. 2. As the fun revolves round its own axis its fdrm muft 
be that of an oblate fpheroid like the earth, and therefore a body projeded fijorn its 
furface perpendicularly upwards from that furfece would not rife perpendicularly from 
the fun’s centre, unlefs it happened to be projeded cxadly from either of its poles or 
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from its equator. Whence it may not be neceflary that a planet if thus projected from 
the fun by explofion Ihould again fell into the fun. 3. They would part from the fun’s 
furfecc with the velocity with which that furfece was moving, and with the velocity 
acquired by the explofion, and would therefore move round tlie fun in the fame dir^hon 
in which the fun rotates on its axis, and perform eliptic orbits. 4. All the planets would 
move the fame way round ihe fun, from this firft motion acquired at leaving its furfece, 
but their orbits would be inclined to each other according to the diftance of the part, 
where they were thrown out, from the fun’s equator. Hence thofe which were ejedled 
near the fun’s equator would have orbits but little inclined to each other, as the primary 
planets j the plain of all whofe orbits are inclined l>ut feven degrees and a half from each 
other. Others which were ejected near the fun’s poles would have much more eccentric 
orbits, as they would partake fo much lefs of the fern’s rotatory motion at the time they 
parted from his furfece, and would therefore be carried further from the fun by the 
velocity they had gained by the explofion which ejected them, and become comets. 
5. 'I'hey would all obey the feme Jaws,of motion in their revolutions round tht fun; 
this has been determined by aftronomqfs, who have demonftrated that they move through 
equal areas in equal times. 6. As their annual periods would depend on the height they 
rofe by the explofion, thefe, would differ in them all. 7. As,their diurnal revolutions 
would depend on one fide of the exploded matter adhering more than the other at the 
time it was torn off by the explofion, thefe would alfo differ in the different planets, and 
not bear any proportion to their annual periods. Now as all thefe ciraimftances coincide 
with the known laws of the planetary fyftcm, they ferve to ftrengthen this conjc6fure. 

This coincidence of fuch a variety of circuniftances induced M. de BuffV^a to fuppofc 
that the planets were all ftruck off from the fun’s furfece by the impafl of.! large comet, 
fuch as approached fo near the fun’s difk, and with fuch amazing velocity, in the year 
1680, and is expedfed to return in 2255. But Mr. Buffon did not recolleiS that thefe 
comets themfelves are only planets with m’ore eccentric orbits, and that therefore it muff 
be afked, w'hat had previoufly ftruck off thefe comets from the fun’s body ? 2. I'hat if 

all thefe planets were ftruck off from the fun at^the fame time, they muft have becR lb 
near as to have attracted each other and liave formed one mafs: 3. 'Bhal we (hall want 
new caufes for feparating the fecondary planets from the primary ones, and muft there¬ 
fore look out for feme other agent, as it does not appear how the impulfe of a comet 
could have made one planet roll round another at the time they both of them were 
driven off from the furfece of the fun. 

If it ihould be afked, why new planets are not frequently tjeifed from the fun?, it, 
"^-lay be anfwered, that after many large earthquake many vents, are left for the elaftic 
vapours to efcape, and hence, by the prefent ap^iearance of^the furfece of our earth, 
earthquakes prodigioufly larger than any recorded in hiftory have exifted ; the fame cir- 
cumftances may have affe^fed the fun, on whofe furfa*cc there arc appeal ances of vol¬ 
canos, as deferibed above. Add to this, that feme of the comets, and eveii the gcorgium 
fidus, may, for ouglit we know to the contrary, have been emitted from ihc fun in more 
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modem days, and have been diverted from their courfe, and thus prevented from re¬ 
turning into the fun, by their approach to fome of tiie older planets, Which is fomewhat 
countenanced by the opinion feveral philofophers have maintained, that the quantity of 
matter of the fun has decrcafed. Dr. Halley obferved, that by comparing the proportion 
which the periodical time of the moon bore to that of the fun in former times, with the 
proportion between them at prefent, that the moon is found to be fomewhat accelerated 
in refpe£l to the fun. Pemberton’s View of Sir Ifaac Newton, p. 247. And fo large is 
the body of this mighty luminary, that all the planets thus thrown out of it would make 
fcarcely any perceptible diminution of it, as mentioned above. The cavity mentioned 
above, as meafured by Dr. Wilfon of 4000 miles in depth, not penetrating an hundredth 
part of the fun’s femi-diameter; and yet, as its width was many times greater than its 
depth, was large enough to contain a greater body than our terreftrial world. 

I do not mean to conceal, that from the laws of gravity unfolded by Sir Ifaac Newton, 
fuppofing the fun to be a fphere and to have no progreflive motion, and not liable itfelf 
to be diflurbed by the fuppofed projetftion of the placets from it, that fuch planets muft 
return into the fun. T'he late Rev. WilHauu Ludlam, of Lcicefler, whofe genius never 
met with reward equal to its merits, in a letter to me, dated January, 1787, after having 
fhewn, as mentioned above, that planets fo projofled from the fun would return to it, 
adds, “ That a body as large as the moon fo projenSed, would diflurb the motion of the 
“ earth in its orbit, is certain j but the calculation of fuch difturbing forces is diiHculr. 

I'hc body in fome circumftances might become a fatellite, and both move round their 
“ common centre of gravity, and th^t centre be carried in an annual orbit round the 
« fun.” 

There are other circumftances which might have concurred at the time of fuch fop- 
pofed explofions, which would render this idea not impoffible. x. The planets might be 
ihrow'n out of the fon at the riipe the fun itfelf was riling from chaos, and be attracted 
by other funs in their vicinity riling at the fame tinle out of chaos, which would prevent 
them from returning into the fun. 2. The new planet in its courfe or afeent from the fon, 
might explode and eje£t a fatellite, or perhaps more than one, and thus by its courfe 
being Sflf6«£ted might not return into the fuh. 3. If more planets were ejedled at the 
fame time from the fun, they might attract and difturb each others courfe at the time 
they left the body of the fun, or very foon aftervrards, when they would be fo much 
nearer each other. 
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NOTE XVI.-CALCAREOUS EARTH. 

Ocean wrap'd itm his azure robe. Canto II. 1 . 54. 

FROM having obferved that many of the higheft mountains of the world confift of 
iime-ftone replete with Ihells, and that thefc mountains bear the marks of having been 
lifted up by fubterraneous fires from the interior parts of the globe j and as Iime-ftone 
replete with fhells is found at the bottom of many of oar deepeft mines feme philo- 
fophers have concluded that the nucleus of the earth was for many ages covered with 
water which was peopled with its adapted animals; that the ftiells and bones of thcfe 
animals in a long feries of time produced folid ftrata in the ocean furrounding the ori¬ 
ginal nucleus. 

Thefe ftrata Confift of the acQjmulatcd exuviae of Ihell-fiftt, the anim-ils periftied 
age after age but their (hells remained, and in progreffion of time produced the amazing 
quantities of lime-ftone which almoft cover the earth. Otlter marine aninids called 
coralloids raifed walls axtd even raouiltains by the congeries of their calcareous habita¬ 
tions, thefe perpendicular corralline rocks make fome parts of the Southern Ocean highly 
dangerous, as appears in the journals of Capt. Cook. From contctnplating the immenfe 
ftrata of lime-ftone, both in rcfpe<£^ to their extent and thicknefe, formed from thefe 
ftiells of animals, philofophers have been led to conclude tliat much of the water of tlie 
fea has been converted into calcareous earth by pafling through their organs of digeftion. 
The formation of calcareous earth feems more particularly to be an a.umal procefs as die 
formation of clay belongs to the vegetable economy j dius the (hells of crabs and other 
teftaceous fifti are annually reproduced from the mucoqs membiane beneath them; the 
ftiells of eggs are firft a mucous membrane, and the calculi of the kidneys and thofc 
fiiund in all other parts of our fyftem which fometimes contain calcareous earth, fceiu 
to originate from inflamed membranes j die bones thernfeJves confift of calcareous earth 
united with the phofphoric or animal dcid, which may be feparated by diflbi'O’ing the 
afhes of calcined bones in the nitrous acid; the various fecretions of animals, as their 
faliva and urine, abound likewlfe with calcareous earth, as appears by the incruftations 
about the teeth and the fediments of mine. It is probable that animal mucus is a pre¬ 
vious procefs towards the formation of calcareous earth; and that all the calcareous 
,earth in the world which is feen in iime-ftones, marbles, fptrs, alabafters, marls, (which 
m^ke up the greateft part of the earth’s cruft, as Jar as it has yet been penetrated,) have 
bern formed originally by animal and vegetable bodies frord the mats of water, and that 
by thele means the folid part of the terraqueous globe has perpetually tieen in an 
increafing ftate and the water perpetually in a decreafing one. 

After the mountains of ftiells and other recrements of aquat^ animals were elevated 
above the water the upper heaps of them were gradually diftolved by rainU and dews 
and oozing through were tither pcrfedly cryftallizcd in fir dler cavities and formed 
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calcareous fpar, or were imperfe<Sl:ly cryftallizccl on the roofs of lafgcr cavities and pro¬ 
duced (lalafHtesj or mixing with other undiflblved rticJls beneath them formed marbles* 
which were more or lefs cryftaliized and more or lefs pure; or laftJy, after being dilRdved, 
the water was exhaled from them in fuch a manner that the external parts became folid, 
and forming an arch prevented the internal parts from approaching each other fo near as 
to become folid, and thus chalk was produced. I have fpecimens of chalk formed at the 
root of fevcral ftalaftitcs, and in their central parts; and of other fialadlites which are 
hollow like quills from a fimjlar caufe, viz. from the external part of the ftalaftite harden¬ 
ing firft by its evaporation, and thus either attratSbng the internal diflblved particles to 
the cruft, or preventing tliem from approaching each other fo as to form a folid body. 
Of thefe I faw many hanging from the arched roof of a cellar under the high ftrcct in 
Kdinburgli. 

If this diflblved limeftoue met with vitriolic acid it was converted into alabafter, 
parting at the fame time with its fixable air. If it met with the fiuor acid it became fluor ; 
if with the flliccous acid, flint; and when mixed with clay and fand, or cither of them, 
acquires the name of marl. And under one or other of thefe forms compofes a great 
part of the folid globe of the earth. 

y\nother mode in which liineftone appears is in the fopm of round granulated par¬ 
ticles, but nightly cohering together; of this kind a bed extends over I^incoln heath, 
perhaps twenty miles long by ten wide. The form of this calcareous fand, its angles 
having been rubbed off, and the flatnefs of its bed, evinces that that part of the country 
was fo formed under water, the particles of fand‘having thus been rounded, like all other 
rounded pebbles. This round form of calcareous fand and of other larger pebbles is 
produced under water, partly by their being more or lefs foluble in water, and hence the 
angular parts become dilTolved, firft, by their expofing a larger furfacc to the 'adlion of tho 
incnftruum, and fecondly, from their attrition againft each other by the ftreams or tides, 
for a great length of time, fuccelfively as they \yere coIlc6ted, and perhaps when fomc of 
them had not acquired their hardeft ftate. * 

T'his calcareou.s fand has generally been called ketton-ftonc and belicvctl to refcmble 
cheff{.«wn of fifti, it lias acquired a form So much rounder than fdiceous fand from its 
being of fo much fofter a texture and alfo much more foluble in w'ater. 'Fhere are 
other foft calcareous ftoncs called tupha which are depolited from water on motles, as at 
IVIatlock, from which inofs it is probable the water may receive fomething which induces 
it the readier to part with its earth. 

In feme lime-ftones the living animals feem to have been buried as well as their ftiells 
during feme great convulfion of nature, thefe Hiells contain a black coaly fubft^nce « 
wit^n them, in others feme phld^ifton or volatile alcali from the bodies of trtc dead 
aniiim's remains mixed with the ftone, which is then called liver-ftonc as it ^mits a 
fuiphurwis fiitcll on being ftruck, add there is a ftratum about fix inches thick exttjids a 
confiderablc way over the iron ore at Wingerwortli near Clieftcrfieltl in Derbyfluro 
which feems evidently to liavc been formed from the fliclls of frelii-vvater mufcles 

E 
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There is however another fource of calcareous earth befides the aquatic one above 
deferibed and that is from the recrements of land animals and vegetables as found in 
marls, which confift of various mixtures of calcareous earth, fand, and clay, all of 
them perhaps principally from vegetable origin. 

Dr. Hutton is of opinion that the rocks of marble have been foftened by fire into 
a fluid mafs, which he thinks under immenfe preflurc might be done without the efcape 
of their carbonic acid or fixed air. Ediiib. TranfacSl. Vol. 1 . If this ingenious idea be 
allowed it might account for the purity of fomc while marbles, as during their fluid 
flate there might be time for their partial impurities, whether from the bodies of the 
animals which produced the Ihells or from other extraneous matter, either to fublimc 
to the uppermofl part of the ftratum or to fubfide to the lowcrmofi part of it. Asa 
confirmation of this theory of Dr. Hutton’s it may be added that foine calcareous 
ftones are found mixed with lime, and have thence lofl: a part of their fixed air or 
carbonic gas, as the bath-flone, and on that account hardens on being expofed to the 
air, and mixed with fulphur produces calcareous liver of fulphur. Falconer on Bath¬ 
water. Vol. I. p. 156. and p, 257. Mr. Monnet found lime in powder in the niountalns 
of Auvergne, and fufpeded it of volcanic origin. Kirwan’s Min. p. 22, 


NOTE XVII.- MORASSES. 

Gnome-s! you then taught tr^yfuding dews to phfs 

'Through time-fallen woods, atnd root-inwove morqfs. Cak^to 11 . 1 . 11 

WHERE woods have repeatedly grown and perilhed morafles are in prote^Si of 
time produced, and by their long roots fill up the luterfliccs till the whole becomes for 
many yards dcel) a mafs of vegetation. This fa 4 f is curioufly verified by an account 
given many years ago by the Earl of Cromartie, of which the following is a rtiort 
abftra£l. 

* 4 

In the year 1651 the Earl of Cromartie being tiven nineteen years of age faw a 
plaiii in the parifh of Lockburn covered over with a firm flanding wood, which was. fo 
old t\&t not only the trees had no green leaves upbn them but the bark was totally 
throwA off, which he was there informed by the old cauntrymen w.is the univerfal 
manper in which fir-woods terminated, and that in tw'enty or thiny years the trees 
would call themfelves up by the roots. About fifteen years after 'ic had occafion to 
travel the fame way and obferved that there was not a tree nor the appearance of a 
root of any of them j but in their place the whole plain where ific wood Rood was 
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covered with a flat green mofs or morafs, and on aflclng the couittry people what was 
become of the wood he was informed that no one had been at tlie trouble to carry it 
away, but that it had all been overturned by the wind, that the trees lay thick over each 
other, and that the mofs or bog had overgrown the whole timber, which they added was 
occafioned by the moifture which came down from the high hills above it and ftagnated 
upon the plain, and that nobody could yet pafs over it, which however his Lordlhip was 
fo incautious as to attempt and flipt up to the arm-pits. Before the year 1699 that whole 
piece of ground was become a folid mofs wherein the peafants then dug turf or peat, 
which however was not yet of the befl: fort. PhiJof. Tranf. No. 330. Abridg. Vol. V. 
p. 272. 

hlorafles in great length of time undergo variety of changes, firfl: by elutriation, and 
afterwards by fermentation, and flie confequeiit heat, i. By water perpetually oozing 
through them the mofl foluble parts are firft wafhed away, as the cflential falts, thefe 
together with the falts from animal recrements are carried down the rivers into the 
fca, where all of them feem to decompofe each, other except the marine fait. Hence 
the alhes of peat contain little or no vegetable alqali and arc not ufed in the countries, 
where peat conflitu^es the fuel of the lower people, for the purpofe of wafliing linvn. 
The fccond thing which is always fecn oozing from morafTes is iron in folution, which 
produces chalybeate fprings, from whence depofitions of oclire and variety of iron ores. 
I'hc third elutriation feems to confift of vegetable acid, which by means unknown 
appears to be converted into all other acids., i. Into marine and nitrous acids as 
mcMitioned above. 2. Into vitriolic acid which is found in fome moraflTes fo plentifully 
as to preferve the bodies of animals from putrefaxStion which have been buried in them, 
and this acid carried away by rain and dews and meeting with calcareous earth produces 
gypfum or alabaher, with clay it produces alum, and deprived of its vital air produces 
fuJphur. 3. Fluor acid which being wathed away and meeting with calcareous earth 
produces fluor or cubic fpar. 4. I'he filiceoifs acid which fecins to hatx* been dif- 
leminated in great quantity either by folution in water or by folution in air, and appears 
to have produced the fand in the fea uniting with calcareous earth previoufly diflblved 
in tliat element, from which were aftenfrards formed fomc of the grit-ftone rocks by 
means of a filiccous or calcareous cement. By its union with the calcareous earth of 
the morafs other ftrata of fihceous fand have been produced} and by the mixture of 
this with clav and lime arofe the beds of marl. 

In otlricr circumflances, probably where lefs moifture has prevailed, morafles feem to 
have ujidergone a fermentation, as other vegetable matter, new hay for inftance is liable 
to*do from the great quantity of jjigar it contains. From the great lieat thus produced ' 
in the lower part.s of immenfe beds of nqprafs the phlogiftic parj, or oil, or afpl^altura, 
becomes diftilled, and rifin^ into Ifigher ftrata becomes again condenfed forming coal¬ 
beds of greater or lefs purity according to their greater or lefs quantJty of inflammable 
matter j at the fame time the day beds become purer or lefs fo, as the phlogiftic part is 
more or lefs completely exhaled from titem. 7 'hough coal and clay are frequently pro¬ 
duced in this manner, yet I have no doubt, but that they are likewife often produced by 



IRON. 


Note XVIII. 


36 

clutriation; in fituatlons on declivities the clay is wafhed away down into the valleys, 
and the phlogiftic part or coal left beliiml; this circumftance is feen in many valleys near 
the beds of rivers, which are covered recently by a whitifh impure clay, called water- 
day. See note XIX. XX. and XXIII. 

Lord Cromartie has furnhhed another curious obfei*vatlon on morafles in the 
paper above referred to. In a mofs near the town of Eglin in Murray, though there is 
no river or water which communicates with the mofs, yet for three or four feet of deptli 
in the mofs there are little fhell-filh refembling oyfters with living filh in tliem in great 
quantities, though no. fuch fifli are found in the adjacent rivers, nor even in the water 
pits in the mofs, but only in the folid fubftance of the mofs. Ti'his curious fad not 
only accounts for the Ihells fometimes found on the furface of coals, and in the clay 
above themi but alfo for a thin, ftratum of (hells wfiich fometimes exifts over iron-ore. 


NOTE XVIII,-IRON. 

Cold waves^ immergody the glowing majs congealy 

And turn to adamant the biffing Steel. Canto II. 1 . 191. 

AS iron is formed near the furface of the earth, it becomes expofed to flrcams of 
water and of air more than mod other metallic bodies, ayd thence becomes combined 
with oxygene, or vital air, and appears very frequently in its calciform date, as in variety 
of oclires. Manganefc, and zinc, and fometimes lead, are alfo found near the furface of 
the earth, and on that account become combined with vital air and are exhibited in their 
calciform date. ® 

The avidity with which iron unites with oxygene, or vital air, in which procefs 
much heat is given out from the combining materials, is (hewn by a curious experiment 
of M. Ingenhouz. A fine iron wire twided fpirally is fixed to a cork, on the point of the 
fpire is fixed a match made of agaric dipped in folution of nitre; the match is then 
ignited, and the wire with the cork put immediately into a bottle full of vital air, the 
matchjfird burns vividly, and the iron foon takes (Ireland confumes with brilliant fparks 
till it is reduced to fmall brittle globules, gaining an addition of about one third of its 
weight by its union with vital air, Annales de Chyimc, Traitc dc Chimie, pev 
Lavetifier, c. iu. 2 
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STEEL. 

It is probably owing to a total deprivation of vital air which it holds with fo great 
avidity, that iron on being kept many hours or days in ignited charcoal becomes con¬ 
verted into fteel, and thence acquires the faculty of being welded when red hot long 
before it melts, and alfo the power of becoming hard when immerfed in cold water; 
both which I fuppofe depend on the fame caufc, that is, on its being a worfe condud:or 
of heat than other metals} and hence the furface both acquires heat much Iboner, and 
lofes it much fooner, than the internal parts of it, in this circumftance refembling glafs. 

When ftcel is made very hot, and fuddenly immerged in very cold water, and moved 
about In it, the furface of the deel becomes cooled fird, and thus producing a kind of 
cafe or arch over the internal part, prevents that internal part from contraifing quite fo 
much as it otherwife would do, whence it becomes brittler and harder, like the glafs- 
drops called Prince Rupert’s drops, which arc made by dropping melted glafs into cold 
water. 'I’his idea i-s^boimtenanced by the circiimdancc that hardened Reel is fpecifically 
lighter than Reel which is more gradually cook’d. (Nicholfon’s Chemiftry, p. 313.) 
Why the brittJenefs and hardnefs of Reel or glafs fhould keep pace or be companions to 
each other may be difficult to conceive. 

When a Red fpring is* forcibly bent till it break, it requires lefs power to bend it 
through the RrR inch than the fecond, and fefs through the fecond than the third j, the 
fame J fuppofe to happen if a wire be diRendcd till it break by hanging weights to it 
this Ricws that the particles may be forced froha each other to a fmall diRance by lefs 
power, than is necefliiry to make them recede to a greater diRance; in tliis circumftance 
perhaps the attra'^ion of cohefion differs from that of gravitation, which exerts its power 
invcrkly as the fquares of the diRance. Hence it appears that if the innermoR particles 
of a Red bar, by cooling the external furface RrR, are kept from approaching each other 
fo nearly as they otherwife would do, that they,become in the fituation of the particles 
on the convex fide of a bent fpring, and cati not be forced further from each other except 
by a greater power than would have been neceflary to have made them recede thus far, 
Aiffil fecondly, that if they be forced a Iltjle further from each other they feparate; this 
may be exemplified by laying two magnetic needles parallel to each other, the contrary 
poles together, then drawing them longitudinally from each other, they will Ride with 
fmall force till they begin to feparate, and will then require a Rronger force to really 
feparate them. Hence it appears, that hardnefs and brittlenefs depend on the fame dr- 
cuniRance, that the particles are removed to a greater diRance from each other and thus 
rvfiR any power more forcibly which is applied to dif}>Jace them further, this conffkutcs^ 
hardnefs. And fecondly, if they* are difplaced by Rich applied force they jmiijediatcly 
feparate, and this conRltutos brittlenefsr • 

Steel may be thus rendered too brittle for many purpofes, on which account artiRs 
liave means of foftbning it again, by expofing it to certain degrees of heat, for the con- 
ftruaion of different kinds of tools, which is called tempering it. Some artiRs plunge 
large tools in very cold water as foon as they arc compieatly ignited, and moving it aboi% 
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take it out as foon as it ceafcs to be luminous beneath the water; it is then rubbed 
quickly with a file or on fand to clean the furface, the heat which the metal fiill retains 
foon begins to produce a lucceflion of colours; if a hard temper be required, the piece 
is dipped again and ftirred about in cold w'ater as foon as the yellow tinge appears, it 
it be cooled when the purple tinge appears it becomes fit for gravers’ tools ufed in work¬ 
ing upon metals; if cooled while blue it is proper for fprings. Nichoifon’s Chemiflry, 
p, 313. Keir’s Chemical Didlionary. 

MODERN PRODUCTION OF IRON. 

The recent produition of iron is evinced from the chalybeate waters which flow 
■from moraflTes w'hich lie upon gravel-beds, and which mufi therefore have produced 
iron after thofe gravel-beds were raifed out of the fca. On the fouth fide of the road 
between Cheadle and Okeymoor in Staffordlhire, yellow fiains of iron arc feen to pene¬ 
trate the gravel from a thin mnrars on its fur face. I'here is a fiflTurc eight or ten feet 
wide, in a gravel-bed on tlie eaftern fide of the hollow road afeenfting tlie h:M about a 
mile from Trentham in Staffordfliif'e, leading toward Drayton in Shroplhire.. which 
'fiflure is filled up with nodules of ilon-ore. A bank of fods is now raifed againft this 
fiflure to prevent the loofe iron nodules from falling into the turnpike road, uiul thus 
this natural curiofity is at prefent concealed from travellers. ‘A fimilar fiflTurc in a bed 
of marl, and filled up with iron nodules ^d with fome large pieces of flint, is fecn on 
. the eaftern fide of the Itollow road afeending the hill from the tunipike houfc about a 
mile from Derby in the road towards Blirton. And another fuch fifture filled with iron 
nodes, appears about half a mile from Newton-Solney in Dcrbyfliire, in the road to 
Burton, near the fummit of the hill. Thefe collcclions of iron and of flint muft have 
been produced pofterior to the elevation of all thofe hills, and were thence evi<lcntly of 
vegetable or animal origin. To wliich Ihould be added, that iron is found in general in 
beds either near the furface of the earthy or ftratified with clay coals or argillaceous grit, 
which are themfelves produdlons of the modem world, that is, from the recrements of 
vegetables and air-breathing animals. 

Not only iron but manganefe, calamy, a,nd even copper and lead appear in'- f6mc 
inftances to have been of recent produdion. Iron and manganefe are deteded in all 
vegetable produdions, and it is probable other metallic bodies might be found to cxift 
in vegetable or animal matters, if we had tefts to deted them in very minute quantities. 
Manganefe and calamy are found in beds like iron near the furface of the earth, and in 
a calciform ftate, which countenances their modern produdion. The recent produdion 
of calamy, one of the ores of zinc, appears from its freqvicntly incrufting calcareous fper 
in its ikicent from the furface of the earth into the tfppennoft dflfures of the limcftouc 
mountains of Derbyfhire. That the calamy hal been carriejl by its folution or diffufioa 
in water into thefe cavities, and not by its afeent from below in form of fteam, is evinced 
from*^its not only forming a cruft, over the dogtooth fpar, but by its afierwards diflblving 
or deftroying the fparry cryftal. I have §>ecimens of calamy in the form of dogtooth 
fpar, two inches high, which are hollow, and ftand half an inch ' hove the diminifticd 
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fparry cryflal on which they were formed, like a flieath a great deal too big for it; this 
feems to fliew, that this procefs was carried on in water, otherwife after the calamy had 
incrufted its fpar, and dilTtilved its furface, fo as to form a hollow cavern over iti it could 
not aft further upon it except by the interpofition of foine medium. As thde fpars and 
calamy are formed in the fiflitrcs of mountains they muft both have been formed after 
the elevation of thofe mountains. 

In refpeft to the recent produftlon of copper, it was before obferved in note on 
Canto JJ. 1 . 394, tliat the fuinmit of tlic grit-ftone mountain at Hawkftone in Shroplhirc, 
is tinged with copper, which from the appearance of the blue ftains feems to have 
tlefccndcd to the parts of the rock beneath, f have a calciform ore of copper confiding 
of the hollow crufts of cubic cells, which has evidently been formed on cryftals of fluor, 
which it has eroded in the fame manner as the calamy erodes the calcareous cryftals, 
from w’hence may be deduced in the fame manner, the aqueous folution or diffufion, as 
well as the recent produftion of this calcifonn ore of copper. 

Lead in I'mall quantities is lometimes found in the fiflures of coal-beds* which fif- 
furcs arc prcvioully covered with fpar j and fomeymes in nodules of iron-ore. Of the 
former I have a fpeciinen from near Caulk in Derhylhire, and of the latter from Cole- 
brook Dale in Shropftiire. Though all thefe fafts fhew that fome metallic bodies are 
formed from vegetable ov animal recrements, as iron, and perhaps manganefe and 
calamy, all which are found near the furface of the earth} yet as the other metals are 
found only in fifturcs of rocks, which penetrate to unknown depths, they may be wholly 
or in part produced by afeending fteams from fvibterraneous fires, as mentioned in note 
on Canto II. 1 . 394. 


SEPTARIA OF IRON-STONE. 

Over fome lime works at Walfall in Staftbrdfhire, I obferved fome years ago a ftratum 
of iron earth about fix indies thick, full of very large cavities} thefe cavities were evi¬ 
dently produced when the material pafled from'a femifluid ftate into a folid one} as the 
frit of the potters, or a mixture of clay and water is liable to crack in drying} w'hich is 
owin^ to the further contraftion of the internal part, after the cruft: is become hard. 
T'licle liollows arc liable to receive extraribous matter, as I believe gypfum, and fome- 
times fpar, and even lead} a curious fpecimen of the laft was prefented to me by Mr. 
Darby of Colebrook Dale, which contains in its cavity fome ounces of lead-ore. But 
there are other feptaria of iron-ftone which feem to have had a very different origin, their 
cavities’having been fonned in cooling or congealing fi’om an ignited ftate, as is ingc- 
nioufly deduced by Dr. Hutton from their internal flrufturc. Edinb. 7 ’ranfaft. Vol. I. 
p: 246. The volcanic origin of t^efe curious feptaria appears to me to be furtherjsvinced* 
from tlieir form and th^ places where tljey are found. They confift of oblate fj^heroids 
and arc found in many parts of the earth totally detached from the beds in which they 
lie, as at Eaft Lothian in Scotland. Two of theft, which now lie before me, wererfbund 
with many others immerfed in argillaceous lliale or ftiivcr, furroundevl by broken lime- 
ftonc mountains at Bradboum near Alhbourn in Derbyfliire, and were prefented to 
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tne by Mr, Buxton, a gentleman of that town. One of thefe Is about fifteen inches in 
its equatorial diameter, and about fix inches in its polar one, and contains beautiful rtar- 
Jike ftptaria incrufted and in part filled with calcareous fpar. The other is abovit eight 
inches in its equatorial diameter, and about four inches in its polar diameter, and is quite 
foJid, but Ihews on its internal furface marks of different colours, as if a beginning repa¬ 
ration had taken place. Now as thefe feptaria contain fifty per cent, of iron, according 
to Dr. Hutton, they would foften or melt into a femifluid globule by fubterraneous fire 
by lefs heat than the limeftone in their vicinity; and if they were ejected through a hole 
or filTure would gain a circular motion along with their progreflive one by their greater 
fritSion or adhefion to one fide of the hole. 'Fhis whirling motion would protluce the 
oblate fpheroidical form which they poffefs, and which as far as 1 know can nor in any 
other way be accounted for. I'hcy would then harden in the air as they rofe into the 
colder parts of the atmofphere; and as they defeended into fo foft a material as flialc or 
lltiver, their forms would not be injured in their fall; and their prefence in materials lb 
different from ihemfelves becomes accounted for. 

About the tropics of the large feptjrium above mentioned, are circular emii. nt lines, 
fuch as might have been left if it liatj been coarfely turned in a lathe. 'Fhefe hn.Ts fecui 
to confifi of a fluid matter, which feems to have exfuded in circular zones, as. the rixlges 
appear blunted or rctra<5lcd} and the feptarium feems to have fplir caficr in luch i-.vlions 
parallel to its equator. Now as the cruft would lirft begin to cool and hartlen after its 
cjedlion in a femifluid ftate, and the equatorial diameter would become gradually enlarged 
as it rofe in the air; the internal parts being fofter would Aide beneath the polar cruft, 
which might crack and permit part »it the femifluid tc* exfude, and it probable the 
adhefion would thus become Icfs in fe£l:ions parallel to the equator. Which further 
confirms this idea of the production of thefe curious feptaria. A new caff cannon hall 
red-hot with its cruft only folid, if it were ftiot into the air would propably burfl m it.s 
paffage; as it would confift of a more fluid material than thefe feptaria; and thus 
by difeharging a fliower of liquid iron vwmld produce more dreadful combuftion, if uled 
in war, than could be effeCted by a ball, which had been cooled and was heated again : 

, fince in the latter cafe the ball could not have its internal parts made hotter than the 
of it, without iirft loofmg its form. * * 
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Tranfmutg io glittering flints her chaV^ lands^ 

Or Jink on Ocean's bed in countlejs Jands. Canto 11. I 217 . 

j. SILICEOUS ROCKS- 

'I'HE! great mafles of filiceous fand which lie in rocks upon the beds of liincftonc, or 
which arc Gratified with clay, coal, and iron-ore, are evidently produced in the decom- 
pofition of vegetable or animal matters, is explained in the note on moralTes. Hence 
the impreffions of vegetable roots and even whole trees are often found in fand-ftone, as 
well as in coals and iron-ore. In ihefe fand-rocks both the filiceous acid and the cal¬ 
careous bafe fecin to be produced from the materials of the morafs; for though the 
prefence of a filiceous acid and of a calcareous bafe»have not yet been feparately exhibited 
from flints, yet from the analogy of flint to fluor,»and gypfum, and marble, and from 
the converfion of the latter into flint, there can be little doubt of their exiftence. 

Thefc filiceous fand-ro^ks arc either held together by a filiceous cement, or have a 
greater or Icfs portion of clay in them, which in fome a£fs as a cement to the filiceous 
ciyftals, but in others is in fuch great abundance that in burning them they become an 
imperfe£f porcelain and are then ufed to repair tl>e roads, as at Cheftcrfield inDcrbyfliire; 
tlicfc are called argillaceous grit by Mr. Kirwan. In other places a calcareous matter 
cements the cryftals together; and in other places the filiceous cryftals lie in loofe ftrata 
under the marl in the form of white fandj as at Normington about a mile from Derby. 

The loweft beds of filiceous fand-flone produced from morafies feem to obtain their 
acid from the morafs, and rfieir calcareous bafe from the limeftone on which it refis. 
Thefc beds poflefs a filiceous cement, and from their greater purity and hardnefs are 
ufed for courfc grinding-ftones and feyth ftones, and are fituated on the edges of lime- 
floiie .fountries, having loft the other ftrata of coals, or clay, or iron, which were origi¬ 
nally produced above them. Such are ftie fand-rocks incumbent on limeftone near 
Matlock in Derbyfliire. As thefe filiceous fand-rocks contain no marine produ6fions 
fcattered amongft them, they appear to have been elevated, torn to pieces, and many 
fragments of them fcattered over the adjacent country by explofions, from fires witliin 
the morafs from which they have been formed j and which diflipated every thing iu- 
flanunable above and beneath them, except fome ftains of iron, with which they aiie*i^^ 
fome places fjiotted. If thefe fan4-rocks had been accumulated beneath the fija, and 
elevated along with the beds of limeftone on which they reft, fome veftiges of cnarine 
Ihells either in their filiceous or calcareous ftate muft have been difeerned amongft 
them. 


F 
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a. SILICEOUS TREES. 

In many of thefe fand-rocks are found the impreffions of vegetable roots, which fcem 
to have been the moft unchangeable parts of the plant, as (hells and (bark’s teeth are 
found in chalk-beds from their being the mod unchangeable parts of the animal. In 
other inftances the wood itfelf is penetrated, and whole trees converted into flint j fpeci- 
raens of which I have by me, from nf!ir Coventry, and from a gravel-pit in Shropfhirc 
near Child’s Archal in tlie road to Drayton. Other poJilhed fpecimens of vegetable 
flints abound in the cabinets oft the curious, which evidently (hew the concentric circles 
of woody fibres, and their intcrftices filled with whiter liliceous matter, with the branch¬ 
ing off of the knots when cut horizontally, and the parallel lines of wood when cut 
longitudinally, with uncommon beauty and variety. Of thefe 1 poffefs fome beautiful 
:^ccimens, which were printed to me by the Earl of Uxbridge. 

The colours of thefe Cliceous vegetables are generally brown, from tlie iron, I fuppofe, 
or manganefc, whkli induced them to cryftallize or to fufc more eafily. Some of the 
cracks of the wood in drying are filled with white flint or calcedony, and others of them 
remain hollow, lined wiA irinumerafble (mall cryflals tinged with iron, whic!) I fuppofe 
had a (hare in converting their calcareous matter into liliceous cryftals, beca.jfe the 
cryftals called Peak-diamonds are always found bedded in an*ochrcous earth; and thofc 
called Briftol-ftones are fltuated on limeflone coloured with iron. Mr. F. French prefented 
vac with a congeries of filkeous cryfrals* whkh he gathered on the crater (as he fuppofes ) 
of an ejctinguilhed volcano at Cromach Water in Cumberland. The cfyflals are about 
an inch high in the ihape of dogtooth of calcareous fpar, covered with a dark ferruginous 
matter. The bed on which ^cy-reft is about an inch m thicknefs, arid isfrained with 
Iron on its underfurface. This curious foffil (hews the tranfmutation of calcareous earth 
into liliceous, as much as the f^tceous (hells which abound in the cabinets of the curious. 
There may fometime be difeovered in th/s age of fcience, a method of thus impregnaiing 
wood with liquid flint, which would produce pillars for the fupport, and tiles for the 
covering of houfes, which would be uninflammable and endure as long as the earth 
beneath them. , * 

That fome fllkeous produ< 9 tions have been in a fluid (fate without much heat at the 
time of their formation appears from the vegetable flints above deferibed not having quite 
loft their organized appearance; from (hells, and coralloids, and ehtrodhi being converted 
into flint without loofing their form; from the bafon of calcedony rotmd Oiefar in 
Iceland; and from the experiraent of Mr, Bergman, who obtaintd thirteen regubr formed 
crj'i^als by fuff<3-ing the powder jbf quartz to remain in a veffel with floor acid for two 
* years; .thefe cryftals were about the lizc of frnall pea», and were not fo Iiard as quartz. 
Opufe.* de Terra Silicea, p. 33. Mr, A chard ^procured bgth calcareous and filiceous 
cryftals, one from calcareous earth, and the other from the earth of a!um, both diflblved 
in water impregnated with fixed air; the water filtrating very (lowly through a porous 
bottom of baked clay. See Journal de Phyfique, for January, 177^. 
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3. AGATES, ONYXES, SCOTS-^PEEBEES, 

In fiiiall cavities of thefe fand-rocks, I am informed, the beautiful fiiiccoo« mKiuks are 
found which arc called Scot*s-pebb!le«} asud wWch on being cut in dilicrent dit»<£ltions 
take ilie names of agates, onyxes, iardonyxes, &c. according to the colour# of the Jines 
or ftrata which they exhibit. Some of the n ^u lcs are holbw and filled with cryfials, 
others have a nucleus of lefe compa^ filiceous rjRter which is generally white, furrounded 
with many concentric ftrata coloured with iron, and other alternate of white agate 
or calccdony, fometimes to the number of thirty. 

I think thefe nodules bear evid«it marks of tltdf havutg been in perfect fulion by 
either heat alone, or by water and heat, undeat greair preflure, according to the ingenious 
theory of Dr. Hutton j but I do not imagine, that they were iiyefled into cavities from 
materials from without, but that fome vegetables or parts of vegetables ^containing 
more iron or manganefe than others, facilitated the compleat fiifion, thus deftroying 
the veftiges of vegetable oBganiseatiem, which wem confpicuous in the filiceous trees 
above mentioned. Some of thefe nodules being hollow and lined with cryftals, and 
others containing a nucleus*of white filiceous matter of a loofer texture, fhew they 
vs^crc compofed of the materials then cxifting in the cavity; which confining before of 
loofe fand, mufi take up lefs fpace when fiifcd into a Iblid mals. 

Thefe filiceous nodules refemble the nodules of iron-fione menrioned in note on 
Canto II. 1 . 179, in refpeft to tlieir poflfefiing a great number of concentric fpheres 
coloured generally with iron, but they diffiir* in this circumftancc, that the concentric 
fpheres generally obey tiie fiwm of the external cruft, and in their not poftefling a chaly¬ 
beate nucleus. The ftala^Srites formed on the roofs of caverns are often coloured in 
concentric ftrata, by their coats being fpresad over each other at different times; and fome 
of them, as the cupreous ones, pofTefs gi'eat beauty from this formation j but as thefe arc 
neccffarily more or left of a cylindrical or come form, the nodules or globular flints 
above deienbed cannot have been conflmftcd in tliis manner. To w'hat law of nature 
then is to be referred the produftion of fuch numerous concentric fpheres ? I fufped to 
the ’aw of congelation. 

When fait and water are expofed to ^vere frofty air, the fait is ftiid to be precipitated 
as the water freezes j that is, as the heat, in which it was diilblved, is withdrawn j where 
the experiment is tried in a bowl or bafon, this may be true, as the furface freezes fii^, 
and the fait is found at the bottom. Bui in a fluid expofed in a thin phial, I fourjd by 
experiment, that the extraneous matter previouily diflblved by the beat in the mixture 
was not Amply fel at liberty to fubfide, but was detruded or puflied backward as 
was produced. 'The .experiment was this: about two ounces of a folution^of blue 
vitriol were accidentally fr^aasn in a th’ift pliial, the glafs was cracked and fallen ^0 pieces, 
the ice was diflTolved, and' I found a pillar of blue vitriol ftanding ere<ft on thc.bottom 
of the broken bottle. Nor is this power of congelation more extraordinary, than that 
by its powerful and fudden expanfion it ftiould burft iron fticlls and coehorns, or throw 
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out the plugs with which the water was fecured m them above one Juindred and thirty 
yards, according to the experiments at Quebec by Major Williams. Edinb. I'ranfadi 
Vol. n. p. 23, 

In fome filiceous nodules which now lie before me, th'’ external cruft for about the 
ft nth of an inch confifts of white agate, in others it is much thinner, and in fome much 
thicker, correfpoiiding with this cruft there are from twenty to thirty fuperincumbent 
ftrata, of alternately darker and lighter c^our; wliencc it appears, that the external cruft 
as it cooled or froze, propelled from it the iron or manganefe which was diflblved in itj 
this receded till it had formed an arch or vault ftrong enough to rcfift its further pro- 
trufion; then the next inner fphere or ftratum as it cooled or froze, propelled forwards* 
its colouring matter in the fame manner, till another arch or fphere produced fufficicat 
rcftftance to this frigorific expulfion. Some of them have detruded their colouring 
matter quite to the centre, the rings continuing to become darker as they arc nearer it; 
in others the chalybeate arch feems to have ftopped half an inch from the centre, and 
become thicker by having attracted to itfclf the irony matter from the white nucleus, 
owing probably to its cooling lefs precipitately in the central parts than at the fu.face of 
the pebble. * « 

A ftmilar detrufion of a marly matter in circular arches or vaults obtain', in t k fait 
mines in Chefliire; from whence Dr. Hutton very ingcmoufly» concludes, that th fait 
mull have been liquified by heat; which would feem to be be much confirmed hy tlic 
above theory. Edinb. Tranfadt. Voi. I. p. 244. 

I cannot conclude this account of Scots»-pcbblev' without obferving tiiat fiMne of them 
on being fawed longitudinally afundei, feem ftill to poflfcfs fome veftiges of t‘ic cylindrical 
organization of vegetables; others poflefs a nueWus of wliiie agate much r. icmbling fome 
bulbous roots with their concentric coats, or the knots in elm-roots or ciab-tices, lome 
of thefe i fuppofe were formed in the manner above explained, during the congelation 
of mafles of melted flint and iron; others may ha\e heed formed from a vegetat-'.' 
nucleus, and retain fome \eftigcs of the organization of the plant. 

4. SAND OF TJIE ?EA. 

The great abundance of filiceous fund at the bottom of the ocean may in part he 
waftied down fiom the filiceous rocks above defcriljcd, but in general I fiijipofe it derives 
its acid only from tlie vegetable and animal matter of inoraifcs, which is carried down hy 
floods or by the atmofphere, and liccomcs united in the fea with its calcaieous hale from 
fhcll{> and coralloids, and tlms aftumes its cryftalline form at the bottom of the ocean, and is 

the’', ■ intermixed with gravel or other maturs wathed from the mountains ju its vicinity., 

• 

5 . CHERT, OR PET*iiOSILEX. ^ 

'The rocks of marble arc often alternately intermixed with ftrata of i hert, or coarfe 
flmt, and this in beds from one to three feet thick, as at Ilam and M .Jock, or of lefs 
than the tenth of an inch in tliickncfs, as a mile or two from Bake dl in the roatl to 
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Buxton. It is difficult to conceive in what manner ten or twenty ftrata of either lime-* 
ftone or flint, of different /hades of white and black, could be laid quite regularly over 
each other from fediinents or precipitations from the fea; it appears to me much eafier 
to comprehend, by fuppofing with Dr. Hutton, that both the Iblid rocks of marble and 
the flint had been fufed by great heat, (or by heat and water,) under immenfe preflurc; 
by its cooling or congelating the colouring matter might be detruded, and fornr parallel 
or curvilinean ftrata, as above explained. ^ 

The colouring matter both of limeftone and flint was probably owing to the flefli of 
peculiar animals, as well as the filiceous acid, which converted feme of the limeftone into 
flint; or to fome ftrata of /hell-fi/h having been overwhelmed when alive with new 
materials, while others dying in their natural fituations would lofe their fleftiy parts, 
either by its putrid folution in the water or by its being eaten by other fea-infetfts. I have 
fome calcareous fo/Til fticlls which contain a black coaly matter in them, which was 
evidently the body of the animal, and others of the fame kind filled with fpar inftead of 
it. I'hc Labradore ftonc has I fuppofe its colours from the nacre or mother-pearl ftiells, 
from which it was probably produced. And theft; is a ftratum of calcareous matter 
about fix or eight inches thick at VVingerworth in Derby/hire over the iron-beds, which 
is replete with /hells of fre/h-water mufcles, and evidently obtains its dark colour from 
them, as mentioned in note XVL Many nodules of flint refcmble in colour as well as 
in foim the ihell of the echinus or fea-urchin; others refcmble fbme coralloids both 
in form and colour; and M. Arduini found in tiie Monte de Pancrafio, red flints 
bmnciiiiig like corals, from whence tlicy feein* to have obtained both tficir form and 
tlicir colour. Ferber’s Travels in Italy, p. 42. 


«. NOniJLES OF FLINT IN CHALK-BEDS. 

As the n9dulcs of flint found in chalk-beds poiTefs no marks of having been rounded 
by attrition or folution, I conclude that they ha\^ gained their form as well as their dark 
colnur from the fle/h of the flicll-fi/h from which tlic)* had their origin; but which have 
been fo com})leHtly fufed by heat, or heat and water, as to obliterate all veftiges of the 
flifl'i, in the fame manner as the nodules of agate and onyx were produced from parts of 
vegetables, but which had been fo completely fufed as to obliterate all marks of their 
organivation, or as many iron-nodules have obtained their form and origin from peculiar 
vegetables. 

Some nodules in chalk-beds confift of fliells of echini filled up with chalk, the animal 
having been diflblved away by putrefcerice in water, or eaten by other fea-infeefs; otner 
flfclls of echini, in which 1 fuppofe the animal’s body remained, arc converted into 
but ftill retain the form\)f the /hefl. Others, I fuppofe as above, being more completely 
fufed, have become flint coloured by the animal flcfli, but without the exact fonft eitlier 
of the flefli or (hell of the animal. Many of thefe are hollow witliin and hned^with 
cryftalsj like the Scot’s-pebbles above deferibed; but as the colouring matter of animal 
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bodies differs but little froai each other compared wkh thofc of vegetables, thefe tints 
vary Icfs in their colours tUmi thofe above lueittioned* At the lamo time as they cooled 
in concentric fpheres like the Scot’s-pdjbies, they oftea poflefs laiat riags of colours, and 
always break in concholoid forms like ritesa. 

This idea of the produ,< 9 :iqi> of nodules of flint in chalk-beda is coimtemmced flrom 
the iron which generally appears as thefe flints become decompofod by the air; which 
by uniting with the iron in their compofition reduces k from a vitrefcent flat» to that of 
calx, and thus renders k viflbk. And' fecoadly, by there being no appearance in clialk- 
beds of a ftring or pipe of fliiceous mattssr connefriog one nodkiie wkh anotlwr, which 
muft have happen^ if the flliceous matstier, or its acid, had been injefled from without 
according to the idea of Dr* HiUtton. And thirdly, becaufd many of them have very 
large cavities at their centres, which Ihould not have happened Jiad they been formed by 
tlte inje^ion of a material from without. 

When ftiells or chalk arc thus converted from calcareous to fiHceous matter by the 
flefh of the animal, tslie new flint being heavier than the fliell or chalk occupies lefs fpace 
than tlie materials k was produced'*from; this is tlie caufe of frequent cavities within 
them, where the whole mafe has t*ofc been completely fufed and prefled togeiher. In 
Derbyfliire tbens are mafles of coralloid and other fhclls which have become uliccous, 
and are riius left with large vacuities fometimes within and fbmetimes on the outfide of 
the remaining form of die Ihell, like the French millflones, and I fuppofe might fer\'e 
tlie fame purpede} tlie gravel of tlie Derwent is full of fpecimens of this kind. 

Since writing the above I have received a very ingenious account of chalk- beds from 
Dr. Menish of Chelmsford. He diftinguiflies chalk-^beds into three kinds j fuch as have 
been raifed from the fea with little difturbance of their ftrata, as tlie cliffs of Dover and 
Margate, which he terms intfre chalk. Another ftate of chalk is where it has fuffered 
much derangement, as the banks of the 'Fhames at Gravefend and Dartford. And a 
third ftate where fragments of chalk have been rounded, by water, which he terms 
alluvial chalk. In the firft of thefe fituations of chalk he obferves, that the flint lies in 
flrata horizontally, generally in diftindl nodules, but that he has obferved two inflances 
of folid plates or flrata of flint, from an ipch to two inches in thicknefs, iiiterpofed 
between the chalk-beds j one of thefe is in a chalk-bank by the road fide at Berkhamflead, 
the other in a bank on the road from Chatham leading to Canterbury. Dr. Menifh has 
further obferved, that many of the echini are crufhed in their form, and yet filled with 
fli.at, which has taken the form of the cruflied ftiell, and that though many flint nodules 
zr<i hollow, yet that in fome echini the fiiiceum feems to have enlarged, as it paiTcd from 
a fluid to a folid flate, as it fwells out in a protuberance at the mouth and anus of the 
"'Tueflj^and that though thefe flicHs are fo filled with flhit yet that in many places tlie fliell 
itfclf remains calcareous. Thefe flrata of nodulffs and plates^ of flint feem to countenance 
their origin from the flefli of a ftratuin of animals which periflied by fome natural 
violence, and were buried in their fliells. 
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7* ANGLES OP SILICEOUS SAND. 

In many rocks of fiUceous fand the paiticles retain their angular form, and in fome 
beds of loofe fand, of which there is one of confiderable purity a few yards beneath tiie 
marl at Normington about a mile fouth of I>erby. Other filiceous fands have had their 
angles rounded off, like the pebbles in gravel-beds, Thefe feem to owe their globular 
form to two caufes j one to their attrition againft ©ach other, When they may for centuries 
have Iain at the .bottom of the fea, or of rivers j where they may have been progrcflively 
accumulated, and thus progrcflively at the lame time rubbed upon each other by the 
dafliing of the water, and where they would be more cafily rolled over each other by 
their gravity being fo much lefs than in air. This is evidently now going on in the river 
Derwent, for though there are no limeftone rocks for ten or fifteen miles above Derby, 
yet a great part of the river-gravel at Derby confifis of limcftone nodules, whofe angles 
are quite worn off in their defeent down the ftrtsim. 

T'here is however another caufc which muft have contributed to round foe angles 
botli of calcareous and filiceous fragments j’^nd that is, tlieir folubility in water j calca¬ 
reous earth is perpetually found fufpended in the* waters which pafs over it} and the 
cartli of flints was obferved by Bergman to be containal in water in the proportiem of 
one grain to a gallon. Kiswan's Mineralogy, p. 107* In boiling water, however, it is 
folublc in much greater proportion, as appears from the filiceous eajth fublimed in the 
diftiilation of floor acid in glafs vcflels; and from the Bafons of calcedony which fur- 
rounded the jets of hot water near mount Hectla in Iceland. Troil on Iceland. It is 
probable moft filiceous fands or pebbles have at fome ages of the world been long expofed 
to aqueous fleams raifed by fubterranean fires. And if fragments of flone were long 
immerfed in a fluid menftrum, their angular parts would be firft diffolved, on account of 
their greater furfacc. 

Many beds of filiceous gravel ai'e cemented together by a filiceous cement, and are 
called breccia; as the plumb-pudding flones ofliartfordfliire, and the walls of a fubter- 
raneous temple excavated by Mr. Curzon, at Hagley near Rugely in Staffordlhire} thefe 
may Ijavc been expofed to great heat as they were immerfed in water} which water under 
great prefliirc of fuperincumbent materials*may have been rendered red-hot, as in Papinas 
digefter} and have thus pofleffed powers of folution with which we are unacquainted. 

8. BASALTES AND GRANITES. / 

Another fourfe of filiceous flones is from the granite, or bafaltes, or porphyries, wlllch 
are of different hardneffes according to the materials of their compofition, or to 
tfiey have undergone} fuch are the flones of Arthur’s-hill near Edinburgh, of the giant’s 
Caiifway in Ireland, and of Cliarnwood Foreft in Leicefterflurc} the uppermoft%flntum 
of which laft feems to havelbecn cracked cither by its elevation, or by its haftily cooling 
after ignition by the contadl of dews or fnows, and thus breaks into angular fragfhents, 
fuch as the ftrccts of London aie paved with} or have had their angles rounded by 
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attrition or by partial folutlon; and have thus formed the common paving ftones or 
bowlers; as well as the gravel, which is often rolled into ftrata amid the filiccous fand- 
beds, which are cither formed or colIe£ted in the fea. 

In what manner fuch a mafs of cryftallized matter as the Giant’s Caufway and fimilar 
columns of bafaltes, could have been raifed without other volcanic appearances, may be a 
matter not eafy to comprehend j but there is another power in nature befides that of 
cxpanhlc vapour which may have raifod fome materials which have previouHy been in 
igneous qr aqueous folution; and that is the a£t of congelation. When the water in 
the experiments above related of Major Williams had by congelation thrown out the 
plugs from the bomb-lhells, a column of ice rofe from the hole of the bomb fix or eight 
inches high. Other bodies I fufpeit increale in bulk, which cryftallize in cooling, as iron 
and type-metal. I remember pouring eight or ten pounds of melted brimftone into 
a pot to cool and was furpri^ed to fee after a little time a part of the fluid beneath 
break a hole in the congealed cruft above it, and gradually rife into a promontory fevcral 
indies high; the bafaltes has many marks of fufion and of cryftallization and may 
thence, as well as many other kinds 6f rocks, as of Ijiar, marble, petrolilex, jalpcr, Arc. 
have been raifed by the power oft congelation, a power whofe quantity has oot yet 
been afeertained, and perhaps greater and more univerfal than that of vapours es j anded 
by heat. Xliefc bafaltic columns rife fometimes out of moicntains of granite itJ'.df, as 
mentioned by Dr. Beddoes, (Phil. Traufaid. Vol. DXXX.) and as they feem to confift 
of fimilar materials more completely fufed, there is flill greater reafon to believe them 
to have been elevated in the cooling or cryftallizatiou of the mafs. See note XXIV. 
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Whence duElile Clays in wide expanfton fpread. 

Soft as the Cygnet's down^ theirfnozv-whiie bed. Canto II. 1, 276. 

7 'HE philofophcrs who have attended to the formation of the earth, have ac¬ 
knowledged two great agents in producing the various changes which the terraqueous 
globe has undergone, and thefe are water and fire. Some of them have perhaps aferibed 
loo inucli to one of thefe great agents of nature, and fome to the other. They have 
generally agreed that the flratification of materials could only be produced from fediments 
or precipitations, which were previoully mixed or diflblved in the fcaj and that wlutever 
cfFcds were produced by fire were performed afterwards. 

I'hcre is however great difficulty in accounting for the univerfal ftratification of the 
folid globe of the earth in this manner, finqe many of the materials, which appear in 
ftrata, could not have been fufpended in water j as the nodules of flint in chalk-beds, 
the extenfive beds of fliells, and laftly the flrata of coal, clay, fand, and iron-ore, 
which in moft coal-counfries lie from five to feven times alternately ftratifxed over each 
other, and none of tfiem are foluble in water. Add to this if a folution of them or a 
mixture of them in water could be fuppofed, the caufc of that folution muft ccafe before 
a precipitation could commence. 

1. I'hc great mafles of lava, under tlie various names of granite, porphyry, toadflone, 
moor-ftone, rag, and flate, which conftitute the old word, may have acquired the flrati- 
fication, which fome of them appear to poflefs, by their having been formed by fuc- 
ceffive eruptions of a fluid mafs, which at different periods of anticnt time arofe from 
volcanic fliafts and covered each other, the furface of the interior mafs of lava would 
cool ai»d become folid before the fuperincumbent flratum was poured over it j to the 
fame caufe may be aferibed their different compofitions and textures, which arc fcarcely 
the fame in any two parts of the world. 

2. I'he ftratifications of the great maffes of limeftone, which were produced from 
fca-fhcl]^, feem to have been formed by the different times at which the innumerable 
flicJls were produced and depofited. A colony of echini, or madrepores, or cornua 
ammonis, lived and perifhed in one period of time; in another a new colony cS either 
finfliar or different fhells lived and died over the former ones, producing a ft: 4 tum of 
more recent fhcll over a ftratum of others wliich had began to petrify or tcfbccoine 
marble; and thus from unknown depths to w'hat are now the fummits of 

the limeftone is dil^ofed in ftrata of varying folidity and colour. I'hefe ha^l!l!^terward.s 
undergone variety of cl^iaiiges by their folution and depofition firom the water in which 
they were immerfed, or from having been expofed to great heat under grt^t preffurc, 
according to the ingenious theory of Dr. Hutton. Edinb. 'rranfaih Vol. 1 . See 
Note XVI. G 
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3, In mofl: of the coal-countries o^his ifland there are from five to feven beds of 
coal ftratified with an equal number of beds, though of much greater thkknefs, of clay 
and fandftone, and occafionally of iron-ores. In what manner to account for the 
Gratification of thefe materials feems to be a problem of greater difficulty. Pliilofophers 
have generally fuppofed that tliey have been arranged 1)y the currents of the fea; 
hut confidering their infolubility in water, and their almofi •fimilar fpedfic gravity, an 
accumulation of them in fuch diftindt beds from this caufe is altogether inconceiveable, 
though fome coal-countries bear marks of having been at fome time immerfed beneath 
the waves and mifed again by fubterranean fires. 

The higher and lower parts of morafles were necefiarily produced at different periods 
of time, fee Note XVII. and would thus originally be formed in ftrata of different 
ages. For when an old wood perifhed, and produced a morafs, many centuries would 
elapfe before another wood could grow and perilh again upon the fame ground, which 
would thus produce a new ftratum of morafs over the other, differing indeed principally 
in its age, and perhaps, as the timber might be different, in the proportions of its 
component parts. * 

Now if we fuppofe the lowermoft ftratum of a morafs become ignited, like fermenting 
hay, (after whatever could be carried away by folution in water w^as gone,) wliat ^-ould 
happen? Certainly the inflammable part, the oil, fulphur, or^bitumen, would burn 
away, and be evaporated in air j and the fixed parts would be left, as clay, lime, and 
iron; while fome of the calcareous earth would join with the filiceous acid, and produce 
fand, or with the argillaceous earth, and produce marl. Thence after many centuries 
another bed would take fire, but with lefs d^ree of ignition, and with a greater body of 
morafs over it, what then would happen ? The bitumen and fulphur would rife and 
might become condenfed under an impervious ftratura, which might not be ignited, and 
there fonn coal of different purities according to its degree of fluidity, which would 
permit fome of the clay to fubfide through it into the place from which it was 
fublimed. 

Some centuries afterwards another fimilar procefs might take plac^ and either thicken 
the coal-bed, or produce a new clay-bed, or marl, or fand, or depofit iron upon it. 
according to the concomitaQt circumftances above mentioned. 

I do not mean to contend that a few mafles of fome materials may not#iave been 
rolled together by currents, when the mountains were much more elevated than at 
prefei'n% and in confequence the rivers broader and more rapid, and the ftorms of rain 
and w^ nd greater both in quantity and force. Some gravel-beds may have been thus 
waflie^ from the mountains j and fome white clay wafhed from moraffes into valleys 
beiicatii'^hem i and fome ochres of iron diflblved and <again depofited by water j and 
fome caka'^eous depofitions from water, (as the bank for inftance on which fiand the 
houfes at Matlock-bath;) but thefe are of fmall extent or confequcaice compared to 
' the primitive rocks of granite or porpyhry which form the nucleus of the earth, or to 
the immenfe ftrata of limeflone which cruft over the greateft par of this granite or 
poiphyry j or laftly to the very cxtenfive beds of clay, marl, fandftont, coal, and iron. 
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which were probably for many millions of years the only parts of our continents and 
iflands, which were then elevated above the level of the fea, and which on that account 
became covered with vegetation, and thence acquired their later or fuperincumbent 
ftrata, which conftitute, what fome have termed, the new world. 

There is another fource of clay, and that of the fineft kind, from decorapofed 
granite, this is of a fiiowy white and mixed with Ihining particles of mica, of this kind 
is an earth from the country of Cherokees. Other kinds are from lefs pure lavas 
Mr. Ferber aflerts that the fulphurous ftearas from Mount Vefuvius convert the lava 
into clay. * 

“ The lavas of the antient Solfatara volcano have been undoubtedly of a vitreous 
nature, and thefe appear at prefent argillaceous. Some fragments of this lava are but 
half or at one jfide changed into clay, which either is vifeid or duilile, or hard and 
ftoney. Clays by fire are deprived of their coherent quality, which cannot be reHored 
to them by pulverization, nor by hume^tation. But the fulphurcous Solfatara ftearas 
reftorc it, as may be eafily obferved on the broken pots wherein they gather the fal 
ammoniac; though very well baked and burnt at Naples they are mollified again by the 
acid fleams into a vifeid clay which keeps tlte former fire-burnt colour/* IVavels in 
Italy, p. 156, 


NOTE XXI.-ENAMELS. 

Smear'd her huge dragons with metallic hues. 

With golden purples^ and cohalt ic blues ; CantoII. 1. 287. 

THE fine bright purples or rofe colpurs which we fee on china cups are not 
producible with any other material except gold, mauganefe indeed gives a purple but of 
a very different kind. 

' In Europe the application of gold to tlicfe purpofes appears to be of modern invention. 
Cafiius’s difeovery of the precipitate of gold by tin, and the ufe of that precipitate for 
colouring glafs and enamels, are now generally known, but though the precipitate with 
tin be more fuccefsfiil in producing the ruby glafs, or the colourlcfs glafs^hich 
beaomes red by fubfequent ignition, the tin probably contributing to prevent me gold 
from feparating, (which it is very liable to do during the fufion; yet, for enaraels, the 
precipitates made by alcaline falts anfwer equally well, and give a finer red, flic 
produced by the tin precipitate being a bluifh purple, but with the others/a rofe red. 
I am informed that forae of our b*eft artifts prefer aurum fulminans, mixing it, before 
it has become dry, with the white compofition or enamel flux; when once i^ is divided 
by the other matter, it is ground with great fafety, and without the leaft danger of 
cxplofion, whether moift or dry. The colour is remarkably improved and brought forth 
by long grinding, which accordingly makes an cfiential circumftance in the procels. 
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The precipitates of gol^^^ and the colcothar or other red preparations of iron, arc 
called Under colours. The heat muft be no greater than is juft fufficient to make the 
enamel run upon the piece, for if greater, the colours will be deftroyed or changed to a 
diflTercnt kind. When the vitreous matter has juft become fluid it feems as if the 
coloured metallic cabc remained barely intermixed with it, like a coloured powder of 
cxquifite tenuity fufpended in water: but by ftronger fire the calx is dijfolved^ and 
metallic colours are altered by fdution in gUfs as well as in acids or alcalics. 

The Saxon mines have till very lately almoft exclufively fupplied the reft of huiope 
with cobalt, or ratlier with its preparations, eaffre and fmalt, for tlic exportation of the 
ore itfelf is there a capital crime. Hungary, Spain, Sweden, and fome othci parts oi iht. 
continent, are^now faid to aftbrd cobalts equal to the Saxon, and fpeennens have liceo 
diftovered in our own ifland, both in Cornwall and in Scotland, but hithertr* m no 
great quantity. 

Calces of cobalt and of copper differ very materially from thofe above meniionetl m 
their application for colouring enamels. In thofe the calx has prt.> ioufly acquired the 
intended colour, a colour which bears a re*d heat without injury, a:id all tl it remains is 
to fix it on the piece by a vitreous flux. *But the blue colour of c bait, *ind the }»re n 
or biuifli green of copper, arc produced by vitrification, tliat la, by folut^on in the glaft, and 
a ftrong fire is neceflary for their perfe^ion. Thefe calces thcreftirc, when mixed wit/i 
the enamel flux, are melted in crucibles, once or oftener, and the deep ^tdoured opakc 
glafe, thence rcfulting, is ground into unpalpable powder, and ufed for enamel. One 
part of cither of thefe calces is put to ten, fixiteen, or twenty parts of the flux, ai cordinfy 
to the depth of colour required. The heat of the enamel kiln is only a full nd, fucli as 
is marked on Mr. Wedgwood’s thermometer 6 degrees. It is therefore nf<.cflary tii.,- 
the flux be fo adjufted as to melt in tliat low heat. I'he ufual materials are flint, oj 
flint glafs, with a due proportion of red-led, or borax, or both and fometimes a little tm 
calx to give opacity. 

Ka-edin is the name given by the Chinefe to thdr porrclain clay, and pe-tun^tfe to the 
other ingredient in their Cliina ware. Specimens of both thefe have been brought into 
England, and fdund to agree in quality with fomi, of our own materials. Kaolin is the • 
very fame with the clay called in Cornwall and the petuntfe is a granite iimilar 

to the Comifti moorftonc. There are differences, both in the Chinefe petuntfes, and 
the moorftonc; all of them contain micaceous and quartzy particles, ir it#*r 

or lef^quantity, along with fcltfpat, which laft is the eflential ingredien tor,iin 
porcelSn manufaftory. The only injurious material commonly found in tiiem is iron, 
w]!i;^''4i^icolours the ware in proportion to its quantity, and which our mootitaiK are 
perhaps iftVTc frequently taint^ with than the Chinefe. • Very fine porcelain has been 
made from^Englifh materials but the nature of the ftianufei^urcgenders the [iroccls pre¬ 
carious aqid the profit Imzardous i for the fcmivitrification, which conflituies porcelain, 
is ncccffarily accompanied with a degree of fbftnefs, or fcmifufion, fo that the veflels are 
liable to have their forms altered in the kiln, or to run together with any accidental 
augmentations of the fire. 
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Now as ihefe were emblematic exhibitions they m«ft have been as well adapted to 
the purpofes of fculptupe of ^etry, which indeed does not Ifeem to have been un- 
commotv Upoe one com|Mltrtment of figures in tbe <heiJd of -^ncas reprefented the regions 
of lUb* X I'he proceffion of lurches, Which aecotding to M. De St. 

Crabe was tol)|ibhied in thefe myfteries, is ftill to be feen in ballb relievo, difeovered by 
Spon and Wheler. Memoircs fur le Myftercs par De St Croix. 1784. And it is very 
probabte that the beautiful gem reprefenting the marriage of Cupid and Pfyche, as de- 
feribed by Apuleus, was CNriginally deferiptilve of another part of the exhibitions in thefe 
myfteries, though afterwards it became a oomthOn fubjeft of antient art. See Divine 
Lcgat. Vol. L p. What fubjeft could have been imagined fo fublimc for the 
ornamehts of a funereal urn as the mortaJity of all things and their refufeitarion? Where 
conlti the defigner be^tfiipplied with ^blems for this purpede, before the Chriftian ara, 
but the Eleufiiiian myfteries? 

^ i, Tltji exhibitions of the ihyftd'ies were of two !kinxi% thofe which the people were 
pifttnitfecid to and thoie Whkh were only ftiewn to the initiated. Coiu'cming the 
latter, Ab^id^s ealls ihetti ^ the fhocking and moft mviftiing ri^rcfcntatidns,” And 
$tobceuS aifferfcs thit the^ initiation into the grand myfteries exa^ly reiSwmNes death. 
Divine Vol* I* I*. aSO, and p. ^72. And Virgil m bis entrance to tlie (hades 
below, amofilft Other things of temble foim, mentions dc 5 th Mn. VT. Tins part of 
the exhibition teems to be reprefented in one of the compartments of the Portland 
vafe. 

Three figures of exquifite workmanihip are placed by the fide of a ruined column 
whofe capital is fallen off, and lies at thar feet with other disjointed ftones, they fit on 
loOfc piles of ftone beneath a tree, which has not the leaves of any evergreen of this 
climate, but may be (uppofed to be an elm, which Virgil places near the entiance of the 
infernal regions, and adds, that a dream was believed to dwell under every leaf of it. 
aten. VI. 1 . aSi. In the midft of this group reclines a female figure in a dying attitude, 
in which extreme languor is beautifully reprefented, in her hand is an inverted torch, an 
antient emblem of extinguiftied Ufe, the elbow of the arm refting mi a ftone fupports 
W as (he finks, while the other hand is rpifed and thrown over her drooping li^d, in 
fbme meafure fui^xining it and ^ves with great art the ii^ qf ftunrihg laffitude* On 
rito l%ht of her ftts a man, and on the left a woman, both thfimfiilyes on their 

^0rm$,as liable to do when they are thinking ^They have their 

bacb teWtarda the 4yin|’'figure, yet with their faces turned towatdb H» if ferioufly 
ctfUtemplaring her fiiaiarion, but without ftretching out their hamlt 

cmtral figure then appears to me to be an hleioglyphm ot Jdeuftnuan emblem of 
is, die kfhum, or death, mentiSoed % VlM^'ainottgft ihe terrible 
tlun^ cehlbt^ at Ihe beginning of the nfyfteries. The ini 5 |bsd 'W»mh Ihcws the 
figure to be emblematic, if it had been defigned to reprefc^ a ttal in the a^ of 
dyirig there had^been n6 necelTity for the expiring torch, as the laying figure alone would 
have been fufiicierttly intelligible;—it would have been as abujrdyas to have put an 
inverted torch into the Iwnd of a real perfon at the time of his ej.|dlring. Befides if this 
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figure had reprcfented a real dying perfon would not the other figures, or 0116 of at 
fcafi, ha', c firetclicd out a hand to fupport her, to have eafed her fah among looft fiones, 
or to have finoothed her pillow? Fhefe circumiiunces evince that, the figm*e; js aht 
emblem, and therefore could not be a reprefentation of the private hiftoiy of a&y par¬ 
ticular family or event. 

I'he man and woman on eacli fidc of the dying figure mud bt eciilidered as emblems, 
both from their fimilarity of flluation and]drcf> to the middle fij ure, and their being 
groujxal along with it. Thcle I thiiik are hieroglyphic or Kleuhiuan emblems of 
HUAi.iN'KiNrn, with their backs award the dying figure of mori al biPi:, unwilling to 
aficiciate with her^, et turning back .heir ferious and attentive countenances, Curious 
indeed! 10 behold, yet forry to contemplate thcir latter cn.L 'i'liele figures bring ftrongly 
iu one's mind the Ad'i.'n and Lve cff ^'icred ^rn, whom /ome have fuppofi^ to have 
been -dlegoriral or lileo’ d} ;>hic pe:f ji... of ongin. but of more.antient date, 

anioisgll whom f thmk 'u' Dr. Wirbur'ou or. iug to b.. opinion Adam and Eve 
were the nanif's of r.vo hieroglyphic Figo-'c'' repn'umtnjg the early ftate of mankinds; 
Aiiei was use fr’.me of an hieroglyphic igure rfprcreop.og the ;^v-. pafturage, and Cain, 
tlie name ot another hieroglyphic fymhol oiptefcmitva the age of agriculture, at whicb 
time the ufes of iron were difeovered. And as the people who cultivated the earth and 
built Ivoufcs would incrcafe ih numbers much fafte*' by their greater produiiton of food, 
tliey would readily con'^ucr or defiroy the people who w^t fuftained by pafturage, wliich* 
was typified by Cain flaying Abel. 

3. On the other compartment of this celebrated^ yafe is ochibited an emblem of 
immortality, the reprefentation of which was well known to coniHtin:^ a very principal 
part of the lliews at the Eleufinian myfteries, as Dr. Warburton fias , proved by variety 
of authority. The habitation of fpirits or ghofts after death fUppofed by the 
antients ro be placed beneath the eaitli, where Pluto reigned, and di 4 >enfed rewards or 
punifhmcnts. Hence the firft figure in this group is of the manes or ghost, who 
having pafTed thiougJ' an open portal is delcending intp,a dufky region, pointmg his 
toe with timid .and u* dleady ilep, feeling as it .were his way in the gloom. This portal 
/Eueils enters, whi b deferibed by V‘irgil,'<r*patet atri jrmua d-itis, Mn> VI» .L ,ia6; 99 
well as the eafy, dcicc* it,—facilis defeenfus Averai. Ib. The datiknefs at the ^trance 
to ihc Ilia lo.ii is humoroufly deferibed by Lucian. Div. Legat. VpJ; I. p. - And th<& 
I orror ■:>f tin; gases of hell was in the f;»me of Homer become a provetb j, Aebines fays 
'■> IDyf/c&l. “ J hate a liar worfe than the gales of hellthe fathe exprefilon is ufed in- 
.Uaiah, ch. xxxvifu v. 20. mam-s or ghost apppears iingeriog. and fearful, and 

wrthfs to drag after him a pan l«s mortal garment, which however adhertis to ffic 
t .-ie of the portal through Vhit h he has pafTcd. 1 he beauty of tlus allegory wou^ have 
been exprefied by Mr. Pope, bV We feel the ruling paflion ftrong in death.” 

A little lower dowp in the group the manc.s or ghoft is received by a beautiful female, 
a fyuibol of immortai. life. I'liis is evinced by her fondling between her kne^ a 
large and playful ferpent, which from its annually renewing its external Ain has from 
great antiquity, even as early as the fable of Prometheus, been efteemed an embi^^of 
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rencjvated youth. The ftory of the ferpcnt acquiring immortal life from the afs of 
Prometheus, who carried it on his back, is told in Bacon’s Works, Vol. V. p, 462. 
C.^arto edit. Lond. 177 ^* ^ fimilar purpofe a ferpcnt was wrapped round the 

large hieroglypliic egg in the temple of Diofeuri, as an emblem of the renewal of life 
from a Hate of death. Bryant’s Mythology, Vol 11 . p. 359. fee. edit. On this account 
alfo the ferpent was an attendant on ififculapius, which feems to have been the name of 
the hieroglyphic figure of medicine. This ferpent fliews this figure to be an emblem, 
as the torch fiiewed the central figure of the other compartment to be an emblem, hence 
they agreeably correfpond, and explain each other, one reprefenting mortal life, and 
the otlier immortal liff. 

This emblematic figure of immortal life fits down witli her feet towards the figure of 
Pluto, but, turning back her face towards the timid ghoft, file ftretches forth her hand, 
and taking hold of his elbow, fupporrs his tottering fieps, as well as encourages him to 
advance, both which circumfiances are thu.s with wonderful ingenuity biought to the 
eye. At the fame time the fpintlcofely lays his hand upon her arm, as on * walking in 
the dark would naturally do for the greater certainty of following his conduoh'efs, while 
the general part of the fymboi of immortal life, being turned toward t.\e figure of 
Pluto, fiiews that fhc is leading the phantom to his realms. 

In the PamphiJi gardens at Rome, Perfeus in affifiing Andromeda todefeend from the 
rock takes hold of her elbow to Heady or fupport her ftep, and Ihe lays her hand loofely 
on his arm as in this figure. Admir. Roman, Antiq. 

The figure of Pluto can nof be miftaken, as is agreed by mofi; oi the writers who 
have mentioned tliis vafe; his grifley beard, and his having one foot buried in the earth, 
denotes the infernal monarch. He is placed at the lowed part of the group, and reding 
his chin on his hand, and his arm upon his knee, receives the dranger-lpirit with 
inquifitive attention; it was before pbferved that when* people think attentively they 
naturally red their bodies in fome eafy attitude, that more animal power may be employed 
on the thinking faculty. In this group of figures there is great art diewn in giving an 
idea of a defeending plain, viz. from earth to Elyfium, and yet all the figu*-cs are in 
reality on an horizontal one. This wonderful deception is produced fird by the defeend¬ 
ing dep of the manes or ghod; fccondly, by the arm of the fitting figure of immortal life 
being raifed up to receive him as he defeends; and ladly, by Pluto having one foot 
funk into the earth. 

There is yet another figure which is concerned in conducting the manes or ghod to 
the realms of Pluto, and this is love. He precedes the defeending fpirit on expanded 
wing^, lights hihi with his torch, and turning back his beautiful countenance bccltons 
him to advance. The antient God of love was of much higher dignity than the modern 
Cupid. He was the fird that came out of the great egg of night, (Hefiod. Tiicog. 
V. CXX. Bryant’s Mythol. Vol, It. p. 348.) and is faid to poflfefs the keys of the 
Iky, fca, and earth. As he therefore led the way into this life he feems to conflitutc a 
proper emblem for leading the way to a future life. See Bac' n’s works. Vol. 1 , p. 568. 
and Vol. III. p. 582, Qriarto edit. 
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The in 4 rodii£lion of love into this part of the myfteries requires a little furthey expla¬ 
nation. I'he Pfyche of the ^Egyptians was one of their mofl: favourite emblems, and 
reprefented the foul, or a future life; it was originally no other than the aurelia, or 
butterfly, but in after times was reprefented by a lovely female child with the beatitiful 
wings of that infeit. The aurelia, after its firft ftage as an eruca or caterpillar, lies for 
a feafon in a manner dead, and is inclofed in a fort of coffin, in this Urate of darknefs it 
remains all the winter, but at the return of fpring it burfts its bonds and comes out 
with new life, and in the moft beautiful attire. The ^Egyptians thought this a veiy 
proper piAurc of the foul of man, and of the immortality to which it afpired. But as 
this was all owing to divine Love, of which Eros was an emblem, we find this perfon 
frequently introduced as a concomitant of the foul in general or Pfyche. (Bryant’s 
Mythol. V ol. II. p, 386.) Eros, or divine Love, is for the fame reafon a proper attendant 
on the manes or foul after death, and much contributes to tell the ftorys that is, to 
fhew that a foul or manes is dcfigned by the defeending figure. From this figure of 
Love M. D'Hancarville imagines tliat Orjdieus and Eurydicc are typified under the 
figure of the manes and immortal life as above liefcribed. It may be fufiicient. to anfw'cr, 
firft, that Orpheus is always reprefented with a lyre, of which there are prims of four 
different gems in Spence’s Polyinetis, and Virgil fo deferibes him, VI. cythara 

fretus. And Iccondly, .that it is abfurd to fuppofc tJiat Eurydice was fondling and 
playing with a ferpent that had ftain her. Add to this tljat Love feems to have been aji 
inhabitant of the infernal regions, as exhibited in the myfteries, for CJaudiaii, who 
treats more openly of the Eleufinian myftepies, when they were held in Icfs veneration, 
invokes the deities to dlfclofe to him their fccrcts, and amongft other things by what 
torch Love foftens Pluto. 

Dii, qulbus in numerum, &c. 

Vos mihi facrarum penetralia panditc rerum, 

Et veftri fecreta 'poli, qua lampadc Ditem 
Flexitanior. 

In this compartment there are two trees, whofe branches fpread over the figures, 
pne of them has fmoother leaves like fomc evergreens, and might thence be fuppofed to 
have fomc allufion to immortality'-, fhit they may perhaps have been dcfigned only as 
jprwaments, or to relieve the figures, or bccaufc k was in groves, where thefe myfteries 
were originally celebrated. I'hus Homer fjxiaks of the woods of Proferpinaj, and 
mer^tions many trees in Tartarus, as prefenting their fruits to Tantalus ; Virgil fpeaks 
of the pleafant groves of Elyfium*; and in Spence’s Polymetis there are prints of two 
anticht gems, one of Orpheus charming Cerberus with his lyre, and the other of Hercules 
binding him in a coyd, each df them ftanding by a tree. PolyiWet p. 284.... As however 
thefe trees have all different foliage fo dearly marked by the artift, they may have had 
fpecific meanings in the exhibitions of the myfteries, which have not reached pofterity, 
of this kind feem to have been the tree of knowledge of good and evil, and tke tree of 
life, in facred writ, both which mull have been emblematic or aliegorical. The mafksj 

H 
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to the haiidles of the vafc, fecm to indicate tibat there is a concealed meaning in 
tibttiigfUrtta hefides their general appearance. And, 'ihe pncftefs at the bottom, which I 
come now to defcribei feems to fhevr tlMS, e»t|i^ed meaning to be of the facred or 
Eieufinian fehtd> ^ i v , ' 

3. The figure oh on a larger fcale than the others, and left 

finely finilhed, and wftd as this bottom part was afterwards cemented to the 

upper part, it might be executed by anothei artift for the fake of expedition, but there 
feems no reafon to fuppofe that it was not originally defigned for the upper part of it as 
fome have conjeilured. As the myfimes 0!f»»p^cs were celebrated by female pnefts, for 
Porphyrius fays the antients called the pnd|pl» of Peres, Meliflai, or bees, which were 
emblems of chaiHty. Div. Leg. VoL L p. ' ‘Aiid as, ir) his Satire againft the fex, 
Juvenal fays, ^thAt few women arc worthy to hiit p(i^eSe& of Ceres. Sat. VI. the figure 
at the bottom of the vafe would feem to reprefeht a Priestess or hierophant, whofe 
office it was to hitfwduce the Initiated, shd point out to them, and explain the 
exhibitions in the mylleries, and to exdtuie the uninitiated, calling out to them, “Far, 
far retire, ye profane!’” and to guard th^ fccrets of the temple. Thus the introi!n£lory 
hymn fung by the hierophant, according to Eufebius, bqgin^ “ I will declare a Icci et to 
the inUiated, but let the doors.he Ihut againft the profane-’* Div. Leg. Vol. I. p. 177. 
The prieftefs or hierophant appeaars in this figure with a clofe hood, and drefied in liuen, 
which fits clofe about her; except a light cloak, which flutters in the wind. Wool, 
as taken from flaughtered ani^ls, was efteemed profane by the priefts pf A^gypt, who 
were always Apwleus, p. 64. Div. Leg. Vol. I. p. 318. '1 hus EK 

made for Sam^^L|^Mii|^t#^p^uel I 3. 

Secret founration on wmeh all myllerics refted, when publicly known they 

ceafed myfteries j hence a difcovery of them was not only punifhed with death by 
the Ailtenian Jaw; but in other countries a difgrace attended the breach of a folcmn 
oath. The prieftefs in the figure before uj has her finger pointing to her lips as an 
emblem of filence. There is a figure of Harpocrates, who was of .(Egyptian origin, the 
fame as Orus, with the lotus on his head, and with his finger poinung to his lips not 
prelfed i*|Wpi^them, m Bryant’s Myluhol. Vd. II. p. 398, and another female figliPi* 
ftanding ^ Iptus, as if juft rifei!!i;|^oan the Nile, with her finger in the fame attitude, 
thefe b6|^i,|MMSl^^lins or emblems of male and female pnefts of 

the were fre9[uent]y changed by artifts for 

their over the bod of this figure may 

This figure '^^at ingenuity, as a caution to 

the initiated^ who tht. emblem; round the vafe, not 

to divulge And this circumfl^o f^ms to account for thfre being no wiitten ex¬ 
planation extant, and no tradition concerning theil- beautiful figures handed down to us 
along wfth them. 

Another expiAiD(^!^i^l||;M^ at the bottom of the vafe woul i feem to confirm 

live idea that tides are rcprefentations of a part of the 
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myfteries, I mean that it is the head of Atis. Lucian fays that Atis wai a )foung ima 
of Phrygia, of uncommon beauty, that he dedicatM a temple In Syria to Rhea, or 
Cybele, and firft taught her myfterics to the Lydians, Phrygians, and Samothracians, 
which myfteries he brought from India. He was afterwards made an eunuch by Rhea, 
and lived like a woman, and aflumed a feminine habit, and in that garb went over the 
world teaching her ceremonies and myfteries. Di£t par M. Danet, art. Atis. As this 
figure is covered with clothes, while thofe on the fidcs of the vafe are naked, and has a 
Phrygian cap on the head, and as the form and features are fo foft, tliat it is difficult to 
fay whether it be a male or female figure, there is reafon to conclude, i. that it has 
reference to fome particular perfon of fome particular country} 2. that this perfon is 
Atis, the firft great hierophant, or teacher bf myfteries, to whom M. De la Chaulle fiiys 
the figure itfelf bears a refemblance. Mufeo. Capitol. Tom. IV. p. 40Z. 

In the Mufeum Etrufeutn, Vol. I. plate 96, there is the head of Atis with femmine 
features, clothed with a Phrygian cap, and rifing from very broad foliage, placed on a 
kind of term fupported by the paw of a lion. <&oreus in his explanation of the figure 
fays that it is placed on a lion’s fbot becaufe that animal was faci^ to Cybele, and that 
it rifes from very broad leaves becaufe after he becapfie an eunuch he determined to 
dwell in the groves. I'ltus the foliage, as well as the cap and feminine features, confirm 
the idea of this figure at the bottom of the vafe reprefenting the head of Atis the firft 
great hierophant, and that the figures on the fides of the yafe are emblems from the 
antient myfterics. 

I beg leave to add that it does not appear to have been uncommon amon^ the 
antients to put allegorical figures on funeral vafes. In the Pamphili palace at Rogie 
there is an elaborate reprefentation of Life and of Death, on an antient farcophagus. In* 
the firft Prometheus is reprefented making man, and Minerva is placing a butterfly, or 
the foul, upon his head. In the otlier compirtment Love extinguifhes his torch in the 
bofom of tlie dying figure, and is receiving the butterfly, or Pfyche, from him, witli a 
great number of complicated embleuiatic figures grouped in Very bad tafte, Admir, 
Rbman. Antiq. 
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NOTE XXIII.-COAL. 

IVhence fahle Coal his mojjy couch exlends^ 

And Jiars of gold the fparkling Pyrite blends. Canto II. 1 . 349. 

TO elucidate the formation of coal-beds I (liall here dcleribe a fountain of foflil tar, 
or petroleum, difeovered lately near Colebrook Dale in Shroplliirc, the particulars of 
which were fent me by Dr. Robert Darwin of Shrewlbury. 

About a mile and a half below the celebrated iron-bridge, conftruiftcd by the late 
Mr. Darby near Colebrook. Dale, on the eaft fide of the river Severn, as the workmen 
in OiStober 1786 were making a fubterranean canal into the mountain, for the more 
eafy acquifition and conveyance of the coal.s which lie under it, they found an co/.ing of 
liquid bitumen, or petroleum ; and as they proceeded turther cut through fmall cavities 
of different fixes from wdiich the bitumen ilTucd. From ten to fifteen baiTcls of this 
foffil tar, each barrel containing tliirty-two gallons, were at firft colkvfed in a day, 
which has fince how’cver gradually diminilhed in quantity, fo that at prefent the pruduft 
is about feven barrels in fourteen days. 

The mountain, into which this canal enters, confiffs of filiceous fand, in which 
however a few marine productions, apparently iri their recent ftate, have been found, 
and arc now in the pofieflion of Mr. William Reynolds of Ketly ilank. About 
three hundred yards from the entrance into the mountain, and about twenty-eight yards 
below the furface of it, the tar is found oozing frtun the fand-rock above into tiie top 
and fides of the canal. 

Beneath the level of this canal a fli^fi has been funk through u grey argillaceous 
fubftance, called in this country clunch, which is faid to be a pretty certain indication 
of coal i beneath this lies a ftratum of coal, about two or three inches thick, of an 
inferior kind, yielding little flame in burning, rud leaving much aflic.s; below this is a 
rock of a harder texture; and beneath this are found coals of an excellent quality ; for 
ihe purpofc of procuring which with greater facility the canal, or horizontal apertuffei i 
now making into the mountain. July, 1788, 

Beneath thefe coals in fome places is found flilt water, in other parts of the adjacent 
country there are beds of iron-ftone, whicli cilfo contain fome bitumen in a lefs fluid 
ffatc, and^which are out on a level with the new canrJ, into which the foffil tar oozes,' 
as above d^feribed. 

'T'here are many interefting circumflances attending the fituation at>d accompaniments 
of this fountain of foffil tar, tending to develop the manner of its produ 61 ion. i. As the 
canal paffing into the mountain runs over the beds of coals, a?;-1 under the refervoir 
of petroleum, it appears that a natural etijl illation of this foffil in t’ j bowels of the earth 
muff have taken place at fome early period of the world, fimilar tr the artificial diftillation 
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of coa], wliich Jias many years been carrie^J on in this place on a finallcr fcale above 
ground. When this refervoir of petroleum was cut into,* the flownefs of its exfuclarioii 
into the canal was not only owing to its vifeidity, but to fhc preflure of the atmofphere, 
or to the neccfllty there was that; ir fliould at the fame time infinuate itfelf into the finall 
cavities from which the petroleum defeended. The exiftence of fuch a diftillation at 
fbme antient time is confirmed by the thin ftratum of coal beneath tlie canal, (which 
covers the hartl rock,) having lacen deprived of its folfil oil, fo as to burn without flame, 
and thus to have become a natural coak, or fofiil charcoal, while the petroleum diflillcd 
.from it is found in the cavities of the rock, above it. 

'riicre are appearances in other pluce-s, whicli favour this idea of the natural diflillation 
of petroleum, thu.s at Matlock irt Derbyfliire a hard bitumen is found adhering to the 
fjiar in the clefts of the liine-rocks in the form of round drops about the fize of peas j 
which could perhaps only be depolited there in that form by fubliination. 

2. The fecond deduifion, which offers itfelf, i.s, that thefe beds of coal have been 
expofed to a confiderahle decree of heat, flnee the petroleum above could not be feparated, 
as far as we know, by any other means, and that the good quality of the coals beneatli 
tlic hard rock was owing to the impcrmeabilily of this rock to the bituminous vapour, 
and to its prefTure beirjg too great to permit its being removed by tjic clafticiry of that 
vapour. ’Thus from the degree of heat, the degree of preflure, and the permeability of 
the fupcrincumbent ftrata, many of .the phenomena attending coal-beds receive an eafy 
cxplattation, which much accords witli the ingenious theory of the earth by Dr. Hutton. 
'"I ranf. of Kdiab. V^ol. I. 

In foine coal works the fufiion of the ftrata of coal has been fo flight, that there 
remains tlie appearance of ligneus fibres, and the impreflion of leaves, as at Bovey near 
Exeter, and even feeds of vegetables, of which 1 have had fpccimens from the collierie.s 
near j’olcfworth in Warwickfhire. In fome, where the heat was not very intenfe dhff 
tltc incumbent ftratum not permeable to vapour, the foflil oil has only rifen to the 
upper pait of the coal-bed, and has rendered that much more inflammable than the 
lower parts of it, as in the collieries near Beaudefert, the feat of the Earl ok Uxbridok 
* in Staflbrdfliirc, where the upper ftratum is a perfedl cannel, or candle-coal, and the 
lower one of an inferior quality. Over the coal-beds near Sir H. Harpur’s houfc in 
'Derbyfhire a thin lamina of afphaltum is found in fome places" near the furface of the 
earth, which would feem to be from a diftillation of petroleum from the coals, Ijelow, 
more fluid part of which had in procefs of time exhaled, or been confolidated by its 
abfOrjition of air. In oilier coal-works the upper part of the ftratum is of a worfc kind 
than the lower one, as at ^Ifrcton and Denbigh in Derhyfliire, owdng to the fuper- 
cumbent ftratum having permitted the exhalation of a gr^ part of rf]^e pctroletJm i 
whilrt at Widdringtor> in Northumberland there is firft a fcam of coal r#out fix inches 
thick of no value, which lies under about four fathom of clay, beneath th'^s is a white 
freeftone, then a hard ftone, which the workmtn there call a wliin, then two fathoms 
of clay, then another white ftone, and under that a vein of costs three feet nine inches 
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thick, of a fimllar nature to the Newcaftle coaf. Phil. Tranf. Abridg. VoL Vl. plate 11 . 
p. iga. 'I'hc fimilitude between the circumftances of this colliery, and of the coal 
beneath tlie fountain of tar above deferibed, renders it highly probable that this upper 
thin Team of coal has fufFa'ed a {imilar diftillation, and that the inflammable part of it 
liad either been received into the clay above in the form of fulphur, which when bxJrnt 
in tlte open air would produce alum i or had been diffipated for want of a receiver, 
where it could be condenfed. Lhe fonner opinion is perhaps in this cafe more probable 
as in fome other coal-bcdwS, of Which I have procured accounts, the furface of the coal 
beneath clunch or clay is of an inferior quality, as at Well Hallum in Nottinghamihire. 
The clunch probably from hence acquires its inflammable part, which on calcination 
becomes vitriolic acid. I gathered pieces of clunch converted partially into alum at a 
colliery near Billion, where the ground was dill on fire a few years ago. 

'I'he heat, which lias thus pervaded the beds of morafs, feems to have been the 
cfTciSl of the fermentation of their vegetable materials ; as new hay fometimes takes fire 
even in fuch very frnall inafles from the fugar it contains, and feems hence not *0 have 
been attended with any expulfion of lava‘, like the deeper craters of volcanos fituared ia 
beds of granite. 

3. T he marine lltclls found in the loofc fand-rock above this refervoir of petroleum, 
and the coal-beds beneath it, together with the exillence of fea-*falt beneath thefe coals, 
prove that thefe coal beds have been at the bottom of the fea, during fome remote period 
of time, and were afterwards raifed into their prefent fituation by fubterraneous expan- 
fions of vapour. This dodlrine is furthei* fupported by the marks of violence, which 
fome coal-beds received at the time they were raifed out of the fea, as in the collieries at 
Mervdip in Somcrfetfhire. In thefe there are feven llrata of caals, equiunt upon each 
other, with beds of clay and ftone intervening; amongft which clay are found Ihells and 
branches. In one part of this hill the llrata are disjoined, and a quantity of 
heterogeneous fubllances fill up the chafm, which disjoins them, on one fide of this 
chafm the feven llrata of coal are feen correfponding in refpedl to their reciprocal thick- 
nefs and goodnefs with the feven llrata on the otlier fide of the cavity, except that they 
have been elevated feveral yards higher. Phil. TTanf. No. 360. abridg. Vol. V. p. 237. 

T'he cracks in the coal-bed near Ticknall in Dferbylhirc, and in the fand-ftonc rock 
over it, in both of which fpecimens of lead-ore and fpar arc found, confirm this opinidn 
of their having been forcibly raifed up by fubterraneous fires. Over the colliery at 
Brown-hills near Lichfield, there is a ftratum of gravel on the furface of the grou.aclj 
which may be adduced as another proof to ftnew that thofe coals had fome time been 
beneath the fea, or the bed of a river. Neverthelefs, thefe ^arguments only apply to the 
collieries aboye.mentionrJ,' which are few compared with Ihofe whith bear no marks of 
having been iVimcrfed in the fea. * . 

On the other hand the produiftion of coals from morafles, as defcribed in note XX. 
is evinced from the vegetable matters fi equesntly found in them, and in the llrata over 
themi as fern-leaves in nodules of iron-ore, and from the bog-£hers or frelh water 



Note XXIII. 


COAL. 


63 


mufcles fometimes fotind over them, of both which I have what I believe to be fpeci- 
mens; and is further proved from fome parts of thefe beds being only in part tranf- 
formed to coal; and the other part frill retaining not only tlie form, but fome of the 
properties of wood j fpecimens of which arc not unfrequent in the cabinets of the curious, 
procured from Loch Neigh in Ireland, from Bovey near Exeter, and other places; and 
from a famous cavern called the Temple of Ihe Devil, near the town of Altorf in Fran¬ 
conia, at the foot of a mountain covered with pine and favine, in which are found large 
coals refembling trees of ebony; which are fo far mineralized as to be heavy and com- 
paifr; and fo to efflorefee with pyrites in fome parts as to ciximble to pieces; yet from 
other parts white afhes are produced on calcination, from which fixed alcali is procured; 
which evinces their vegetable origin. (Di< 3 :. Raifonne, art. Charbon.) To thefe may 
be added another argument from the oil which is difrilled from coals, and which is 
analogous to vegetable oil, and does not exift in any bodies truly mineral. Keir’s 
Chemical Dictionary, art. Bitumen. 

Whence it would appear, that though moft collieries with their attendant frrata 
of clay, fand-ftone, and iron, were formed on the places where the vegetables grew*, 
from which they had their origin; yet that othei^ colledfidns of vegetable matter W'crc 
waflied down from eminences by currents of waters into the beds of rivers, or the 
neighbouring feas, and vicre there accumulated at different periods of time, and under¬ 
went a great degree of heat from their frrmentation, in the fame manner as tlwfe beds 
of inorafs whiclx had continued on the plains where they were produced. And that by 
this fermentation many of them had been raifeH from the ocean with fand and fea-lhells 
over them; and others from the beds of rivers with accumulations of gravel upon them. 

4. For the purpofc of bringing this hiftory of the produces of moralles more diftin<frly * 
to the eye of the reader, 1 friall here fubjoin two or three accounts of finking or boring . 
for coals, out of above twenty which I have procured from various places, though the* 
terms are not very intelligible, being tlie language of the overfeers of coal-works. 

r. IVhitfield mine near the Pottery in Stafford/hire. Soil i foot, brick-clay 3 feet, 
fhalc 4. metal which is hard brown and falls in the weather 42, coal 3. warrant clay 6. 
brawiJ gritfrone 36, coal 3|. warrant cla^ 3f. bafs and metal 53|. hardfrone 4. lhaly 
bafs i|^. coal 4. warrant clay, depth unknown, in all about 55 yards. 

2. Loahmine at Alfreton in Derbyftdre. Soil and clay 7 feet, fragments of ftone 9. 
bind 13. fronc 6. bind 34. ftone 5. bind 2. ftone 2. bind 10. coal if, bind if. ftone*37. 
bind 7oft>ft coal 3. bind 3. ftone 20. bind 16, coal 7f- in all about 61 yards. 

3. * A' hajfit coal-mine at IVoolarton in Nottinghamfhire. Sand and gravel 6 feet, 

fiind 21. ftone 10. fmut or effete coal i. clunch 4. hind 21. ftone 18. bind 18. fione- 

biad 15. foft coal 2. clunch and\)ind 21. coal 7. in all about 48^1lrds. 

4. Coal-mine at Weji-Henllam in N&ttinghamlhire. Soil and clay 7 feeti^ bind 48. 

fmut if. clunch 4. bind 3. ftone 2. bind i. ftone i. bind 3. ftone i. bind 16. ijiale 2. 

bind 12. iTiale 3. clunch, ftone, and a bed of canlf 54. foft coal 4. clay and dun i. 

foft coal 4f. clunch and bind 21, coal i. broad bind 26. hard ccal 6. in all about 
74 yards. 
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As thefe ftrata generally lie inclined, I fuppofe parallel with the limelVqne on which 
they reft, the upper edges of them all come ovit to day, which is termed balletting; 
when the whole mafs was ignited by its fermentation, it is probable that the inflam¬ 
mable part of fome ftrata might thus more cafily efcape than of others in the form of 
vapour } as dews are known to Aide between fuch ftrata in the produfbon of fprings; 
which accounts for fome coal-beds being fo much worfe than others. See note XX. 


NOTE XXIV.- iRANITE. 

Climb the rude Jieefs^ the Granite-cliffs furround. Canto II. 1. 522. 

T' H E loweft ftratum of the earth which human labour lias arrived to, is granite; 
and of this likewife confifts the higlicft mountains of the world. It is known under 
variety of names according*to fome*difference in its appearance or compofition, Ini, is 
now generally confidered by philofophers as a fpecies of lava; if it contains quart/., f> ll- 
Ipat, and mica in diftindl cryftals, it is called granite; which* is found in Cornwall in 
rocks; and in loofe ftones in the gravel near Dtayton in Shropfhire, in the road towards 
Newcaftle. If thefe parts of the compofition be lefs diftindf, or if only two of them be 
vifible to the eye, it is termed porphyry,* trap, whinftone, moorftone. Hate. And if it 
appears in a regular angular form, it is called bafaltes. I'hc affinity of thefe bodies has 
lately been further well eftabliflied by Dr. Beddoes in the Phil. Tranf. V' 61 . 1 .XXX. 

. Thefe arc all efteemed to have been volcanic productions that have undergone different 
'degrees of heat; it is well known that in Papin’s digefter watpr may be made red hot by 
confinement, aitd will then diflblve many bodies w'hich otherwife are little or not at all 
afted upon by it. From-hence it may be conceived, that under immenfe preffure of 
fuperincumbent materials, and by great heat, thefe mafles of lava may have undergone 
a kind of aqueous folution, without any tendency to vitrification, and might thence Have 
a power of cryftallization, whence all the varieties above mentioned from the different 
proportion of the materials, or the different degrees of heat they may have undergone io 
this aqueous folution. And that the uniformity of the mixture of the original earths, 
as of lime, argil, filex, magnefia, and barytes, wliich they contain, was owing•lo^their 
boiling together a longer or fhorter time before their elevation into mountains. Sec 
^ note XIX. art. 8. 0 • 

The flat of volc^os feems to be principally, if not entirely, ftl thefe ftrata of granite; 
as many them are fituated on granite mountains, and thfow up from time to time 
fheets bf lava which run down over the preceeding ftrata from the fame origin; and in 
this they feem to differ from the heat which has feparated the clay, coal, and fand in 
moraffes, which tvould appear to have rifen from a kind of fermentat'on, and thus to 
have pervaded the whole mafs without any expuition of lava. 
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All the lavas from Vcfuvius contain one fourth part of iron, (Kirwan’s Min.) and 
all the five primitive earths, viz. calcareous, argillaceous, liliceous, barytic, and magnefian 
earths, vOiich are alfo evidently produced now daily from the recrements of animal and 
vegetable bodies. What is to be thence concluded? Has the granite ftratum in very 
antient times been produced like the prefent calcareous and filiceous maffes, according 
to the ingenious theory of Dr. Hutton, who fays new continents are now forming at the 
bottom of the fea to rife in their turn, and that tlius the terraqueous globe has been, 
and will be, eternal ? Or fliall we fuppofe that this internal heated mafs of granite, 
which forms the nucleus of the earth, was a part of the body of the fun before it was 
feparated by an explofion ? Or was the fun originally a planet, inhabited like ours, and a 
fatellitc to fome other greater fun, which has long been extinguifhed by diffufion of its 
light, and arotind which the prefent fun continues to revolve, according to a conjeflure 
of tlie celebrated Mr. Herfchell, and which conveys to the mind a moll fublime idea 
of the progreffive and increafing excellence of the works of the Creator of all things ? 

P'or the more cafy comprehenfion of the facts and conje£tures concerning the fituation 
and produdtion of the various firata of the earth, 1 fliall here fubjoin a fuppofed fe£tion 
of the globe, but without any attempt to give 'the proportions of the parts, or the 
number of them, but only their refpe£tive fituation over each other, and a geological 
recapitulation. » 

GEOLOGICAL RECAPITULATION. 

1. The earth was projected along with Aie other primary planets from the fun, 
which is fuppofed to be on fire only on its fuiface, emitting light without much internal 
heat like a ball of burning camphor. 

2. The rotation of the earth round its axis was occafioned by its greater friilion csr ^ 
adhefion to one fide of th^ cavity from which it was eje< 3 ed} and from this rotation 
acquired its fpheroidical form. As it cooled, in its afeent from the fun its nucleus 
became harder; and its attendant vapours were condenfed, forming the ocean. 

3. The maffes or mountains of granite, porphery, bafalt, and ftones of fimiiar firu< 51 :ure, 

were’ a part of the original nucleus of the earth; or confift of volcanic productions 
fince formed. * 

4. *On this nucleus of granite and bafaltes, thus covered by tl<t ocean, were formed 
the calcareous beds of limeftone, marble, chalk, fpar, from the exuviae of marine anim,als j 
with flints, or chertz, which accompany them. And were ftratified by ihcir having 
been formed at different and very difiant periods of time. 

5. The whole terraqueous globe was burff by central fires; illands and continents 

were raifed, confifting,of granit^ or lava in fome parts, and of Ilh^sftonc in ©triers; and* 
great vallies were funk, info which th* ocean retired. j 

6 . During thefe Central earthquakes the moon was eje^ed from the earth, caufing 
new tides; and the earth’s axis fuffered fome change in its inclination, and its rotatory 
motion was retarded. 
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7. On fome parts of thefe iflands and continents of granite or limeftone were 
gradually produced extenfive morafles from the recrements of vegetables and of land 
animals; and from thefe morafles, heated by fermentation, were produced clay, marie, 
fandftone, coal, iron, (with the bafes of variety of acids;) all which were ftratified by 
their having been formed at different, and very diftant periods of time. 

8. In the elevation of the mountains very numerous and deep fiflures neceflarily 
were produced. In thefe fiflures many of the metals are formed partly from defcending 
materials, and partly from afcending ones raifed in vapour by fubterraneous fires. In 
the fiflures of granite or porphcry quartz is formed; in tlve fiflures of limeftone 
calcareous fpar is produced. 

g. During thefe firft great volcanic fires it is probable the atmofphere w;.. r-ither 
produced, or much increafed; a procefs which is perhaps now going o ' 1 <^he moon; 
Mr. Herfchell having difeovered a volcanic crater three miles broa ‘ burning he. difk. 

10, The fummits of the new mountains were cr eked huo innumerable lozenges 
by the cold dews or fnows falling upon them when red hoc. Fi jm thefe fiimmits, 
which were then twice as high as at prefent, cubes and lozeng-s of grai. .c, and ball'lt, 
and quartz in fome countries, and of marble and flints in others, dcfcertled gradiu ily 
into the valleys, and were rolled together in the beds of rivers, (which were then fu .aige 
as to occupy the whole valleys, which they now only inierfe^l;) and prodi. .cd t.'ic 
great beds of gravel, of which many valleys confift. 

11. In feveral parts of the earth’s furface fubfequent earthquakes, f.om the fermen¬ 
tation of moraflfes, have at different periods of time deranged the pof m of the matters 
above defcribect Hence the gravel, which was before ir. the Jxds of nvtrs, has in 

' fome places been raifed into mountains, along with clay 'd coal ftrata which were 
. formed from morafles and wafhed down from "minenccs into (’ « I eds of rivers or the 
neighbouring feas, and in part raifed again with gravel or .marine fhelJs over them; 
but this has only obtained in few places compared with the general diftribution of 
fuch materials. Hence there Teem to have exifted two fources of earthqunkes, which 
have ocourred at great diftance of time from each other; one from the granit.. beds in 
the central parts of tlie earth, and the other from the morafles on its furfi,*... All the 

fubfequent earthquakes and volcanos of moder/i days compared with t_fe arc of f .tail 

extent and inflgnifica'ht effc£h 

t 2 . Befides the argillaceous fand-ftone produced from morafles, which is ftratified 
with clay, and coal, and iron, other great beds of filiceous fand have been formed, in the 
fea by the combination of an unknown acid from morafles, and the calcareous matjters 
of the ocean. 

13. Tije warm Waters which are found in many countriest, are owir ■ to fteair 
arifing frotei great depths through the fiflures 6f limeftone; or lav?, elevated by fub- 
tenancjin fires, and condenfed between the ftrata of the hills ever them ; and not fi om 
any decompofition of pyrites or maiiganefe near the furface of the c j^-th. 

14. The columns of bafaltes have bem raifed by tl.e congelation expanfion of 
granite beds in the a<fr of cooling from their ferai-vitreous fufion. 
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.Aquatic nymphs ! you kad with viewlejs march 

The winged vapmr up the aerial arch. Canto III. L 13* 

I. THE atmofphere will diflblve a certain quantity of moifhirc as a chemical mcn- 
Aruiim, even when it is much below the freezing point, as appears from the diminution 
of H.V. f 'j>crided in frofty air, but a much greater quantity of water is evaporated and 
%f- , !uJ 11. ..jC air by means of heat, which is perhaps the univerfaJ caufe of fluidity, 

rbr wat -.f Ij. I'rtoWii .0 boil with lefs heat in vacuo, which is a proof that it will evaporate 
farter in v;,- uo, a.*d thrii the au therefore rather hinders than promotes its evaporation 
in higher <\ el’s of 1’ ‘"t, quick evaporatipn occafloned in vacuo by a fmall degree 

of heat IS apxr.eably feci' \7hat is termed a pulfe-'glafs, which confifts of an exhaufted 
tube of glais w ith a bulb at each end of it and with about two thirds of the cavity filled 
with 'ilcohol, in which the fpirit is inrtantly feen to boil by the heat of tire finger-end 
applied 'n a bubble offtcam in the lower bulb, and is condenfed again in the upper 
bulb l>y > c Icart conceivable comparative coldnefs. 

7, Anothcf '"rcumflance evincing that heat is the principal caufe of evaporation is 
that sr , time of watt, being converted into fteam, a great quantity of heat is taken 
away from tlic roighbouring bodies. If a thermometer be repeatedly dipped in ether, or 
in redtified fpirit of win. ^ and expofed to a blaft of air, to expedite the evaporation by 
perpetually removing ihe f; urat^d air iiom it, the thermometer will prefently link below 
frceziiThis warmtj*., taken from the ambient bodies at the time of evaporation by 
r. Ocaiit, Is again given out when the fteam* is condenfed into water. Hence the water 
in a woim-tub during diftillation fo foon becomes hotj and hence the warmth ac- 
camjia'v ng xue defeent of rain in cold weather. 

3, I hc t' ,) 'd circumftance, fhewing that heat is the principal caufe of evaporation, is, 

thai’fomc ot tlie fteam b''''omes again condenfed when any part of the heat is withdrawn. 
Thus when wara.e fouia-v. jft winds replete with moifture fucceed the colder noith- 
eall winds all bodies tha arc dci.fe and fubftantial, as ftone walls, brick floors, &c. *abforb 
fdmjp of the heat from the parting air, and its moifture becomes precipitated on them, 
while the north-eaft winds become warmer on their arrival in this latitude, and are 
tiience difpofed to take up mdre moifture, and arc termed diyiipg winds. ^ 

4. Heat feems to be the principal caufe of the folution of many otfTer bodies^ as 
common fait, or blue vitriol diftblved in water, which when expofed to ievero cold are 
precis :tat or crrrietl, to the part of the watci; laft frozen} this I obfervedi*in a phial 
filled with a foiution of blue vitriol which was frozen} the phial was burft^ the ice 
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thawed, and a bJue column of cupreous vitriol was left {landing upright on the bottom 
of the broken glafs, as defcribed in note XIX. 

If. Hence water may cither be dilTolved in air, and may then be called an aerial 
folution of water; or it may be diffolved in the fluid matter of heat, according to the 
theory of M. Lavoifie*, and may then be called fleam. In the former cafe it is probable 
there are many other vapours which may precipitate it, as marine acid gas, or fluor acid 
gas. So alcaline gas and acid gas diflbved in air precipitate each other, nitrous gas pre¬ 
cipitates vital air from its azote, and inflammable gas mixed with vital air ignited by an 
cleflric fpark either produces or precipitates the water in both of them. Are there any 
fubtle exhalations occafionally diffufed in the atmofphere which may thus caufe rain ? 

1. But as water is perhaps many hundred times more foluble in the fluid matter of 
heat than in air, I fuppofe the edu£lion of this heat, by whatever means it is occafioned, 
is the principal caufe of devaporation. Thus if a region of air is brought from a 
warmer climate, as the S. W. winds, it becomes cooled by its contadl with the earth in 
this latitude, and parts with fo much of its moiflure as was diflblved in the quantity of 
calorique, or heat, which it now loofes, but retains that part which was fufpended by its 
attradlion to the particles of air, or by aerial folution, even in the moft fevere frofts. 

2. A fecond immediate caufe of rain is a ftream of N. E. wind defeending from a 
fuperior current of air, and mixing with the warmer S. W. winB below; or the revcrfc 
of this, viz. a fuperior current of S. W. wind hiixing with an inferior one of N.E. 
wind; in both thefe cafes the whole heaveq becomes inftantly clouded, and the moiflure 
contained in the S. W. current is precipitated. This caufe of devaporation has been 
ingenioufly explained by Dr. Hutton in the ^'ranfa^l. of Edinburgh, Vol, I. and feems 
to arife from this circumftance; the particles of air of the N. E. wind educe part of 

heat from the S. W. wind, and therefore the water which was diflblved by that 
quantity of heat is precipitated; all the other part of the wat(?r, which was fufpended 
by its attra£lion to the particles of air, or diflblved in tire remainder of the heat, continues 
unprecipitated. 

3. A third method by which a region of air becomes cooled, and in confequeoce 
depofits much of its moiflure, is from the mechapical exparifion of air, when part of the* 
preflure is taken off. ^n this cafe the expanded air becomes capable of receiving or 
attra£ling more of the matter of heat into its interflices, and the vapour, which was 
previdufly diflblved in this heat, is depofitcd, as is feen in the receiver of an air-pump, 
which becomes dewy, as the air within becomes expanded by the edudlion of part it. 
See note VII. Hence when the mercury in the barometer finks without a change of 
the wind the air gcner|jhp becomes colder. See note VII. Cm Elementary Heat. And it 
is probably TVom the varying preflure of the incurqj>ent air that in fummer days fmall 
black clouds‘are often thus fuddenly produced, and again food vanifli. Sec a paper in 
Philof. TVanf. Vol. LXXVIIl. mtitl<jd Frigorifiic Experiments on the Mechanical Ex- 
panfion of Air. 
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4. Another portion of atmolpheric water may poffibly be held in folution by the 
cle6bric fluid, fince in thunder ftorms a precipitation of the water feems to be either the 
caufe or the confequencc of the eduilion of the eledfricity. But it appears more pro¬ 
bable that the water is condenfed into clouds by the edu6l:ion of its heat, and that then 
the furplus of electricity prevents their coalefcence into larger drops, which immediately 
fucceeds the departure of tlie lightning. . 

5. The immediate caufe why the barometer finks before rain is, firfl-, becaufe a region 
of warm air, brought to us in the place of the cold air which it had difplaced, mufl; 
weigh lighter, both fpecifically and abfolutely, if the height of the warm atmolphere be 
fuppofed to be equal to that of the preceeding cold one. And fecondly, after the drops 
of rain begin to fall in any column of air, that column becomes lighter, the falling drops 
only adding to the prellure of the air in proportion to the relillance which they meet 
with in pafllng through that fluid. 

If we could fuppofe water to be diflblved in air without heat, or in very low degrees 
of heat, I fuppofe the air would become heavier, as happens in many chemical fdlutions, 
but if water diflblved in the matter of heat, or calorique, be mixed with an aerial folution 
of water, there can be no doubt but an atmofphere confiflung of fuch a mixture mufl 
become lighter in proportion to the quantity of calorique. On the fame circumllance 
depends the vifible vapour produced from tlic breath of animals in cold weather, or 
from a boiling kettle; the particles of cold air, with which it is mixed, fleal a part 
of its heat, and become themfelves raifed in temperature, whence part of the water 
is precipitated in vifible vapour, which, if in great quantity finks to the grotind ; if in 
fmall quantity, and the furroimding air is not previoufly faturated, it fpreads itfelf till it 
becomes again diflblved. 
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Your lucid bands condcnje with fingers chill 

Yhe blue rnijl homa'ing round the-gelid hill. Canto III. 1 . 19. 

THE furface of the earth confiils of ftrata many of which were formed originally 
beneath the fea, the mountains were afterwards forced up by fubterraneous iires, as 
appears from the fiilurcs in the rocks of which they confifi, the quantity of volcanic 
produfiions all over the world, and the numerous remains of craters of volcanos in 
mountainous countries. Hence the ftrata which compofe the fides of mountains lie 
flanting downwards, and one or two or more of the external lirata not reaching to the 
fummit when the mountain was raifed up, the fecond or third ftratum or a more inferior 
one is there expofed to day; this mky be well reprefented by forceably tltrultlng a 
blunt inftrument through fevcral fheefs of paper, a bur wnll frand up with the lowermoft 
fheet /landing higheft in the center of it. On this ttppermoft ftratum, which is colder as 
it is more elevated, the dews are condenfed in large quantities; and Hiding down pafs 
under the firft or fecond or third ftratum which, compofe the /ides of the hill; and either 
form a morafs below, or a weeping rock, by oozing out in numerous places, or many 
of thefe lefs..rqrrents meeting together burft out in a more copious rill. 

The fummits of mountains are much colder than the plains in their vicinity, owing 
to feveral caufes; i. Their being in a manner infulated or cilt off from the common 
Jieat of the earth, which is always of 48 degrees, and perpetually counteraifts the effefls 
"of external cold beneath that degree. 2. From their furfaces being larger in proportion 
to tlieir folid contents, and hence their heat more expeditioufly carried away by the 
ever-moving atmofphere. 3. The increafing rarity of the air as the mountain rifes. 
All thofe bodies which conduit eleibicity well or ill, conduft the matter of heat likewife 
well or ill. See note VII. Atmofpheric air is a bad conduilor of eleilricity and thence 
confines it on the body where it is accumulatod, but when it is made very rare, as in Ihe 
exhaufted received, *fche clei^ic aura paffes away immediately to any diftance# The 
faujie circumftance probably happens in refpeil to heat, which is thus kept by the denfer 
air on the plains from efcaping, but is diflipated on the hills where the air is thinner. 

4. As the currents of air rife up the fides of mountains they become mech&nically 
rarefied, the pre/fure of the incumbent column leflening as they afeend. Hmce the 

' expanding ^lir abfor^s^neat from the mountain as it abends, as explained in note VII.' 

5. There is another, and perhaps more powerful caufe, I fufpe^t, which may occafion 
the great cold on mountains, and in the higher parts of the atmofphere, and which has 
not yet been attended to; I mean«that the fluid matter of heat may prodably gravitate 
round the earth, and form an atmofphere on its Airface, mixed with the atrial atmofphere, 
which may diminl/h or become rarer, as it recedes from the earth’s fi' rfacc, in a greater 
proportion than the air dimini/hes. 
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6. The great condenfatlon of moifture on the fummits of hills has another caufe, 
which is the dalhing of moving clouds againft them, in mifly days this is often feen 
to have great effe£t on plains, where an eminent tree by obftru<Eling the mift as it 
moves along (hall have a much greater quantity of moifture drop from its leaves than 
falls at the fame time on the ground in its vicinity. Mr. White, in his Hiftory of 
Selborne gives an account of a large tree fo fituated, from which a ftrcam flowed during 
a moving mift fo as to fill the cart-ruts in a lane otherwife not very moift, and ingenioufly 
adds, that trees planted about ponds of ftagnant water contribute much by thefe means 
to fupply the refervoir. The Ipherules which conftitute a mift or cloud are kept from 
uniting by fo fmall a power that a little agitation ag^pft the leaves of a tree, or the 
greater attraftion of a flat moift fur^e,^ondenfes or precipitates them. 

If a leaf has its furfice moiftened and particles of water feparate from each other 
as in a mift be brought near the moiftened furface of a leaf, each particle will be attradlcd 
more by that plain furface of water on the leaf than it can be by the furrounding 
particles of the mift, becaufe globules only attradl each other in one point, whereas a 
plain attracts a globule by a greater extent of itsj^furface. 

The common cold fprings are thus formed qn elevated grounds by the condcnfed 
vapours, and hence are ftronger when the nights are cold after hot days in l]^ring, than 
even in the wet days of winter. For the warm atmofphere during the day has diflblved 
much more water than it can fupport in Iblution during the cold of the night, which is 
thus depofltcd in large quantities on the hills, and yet^fo gradually as to foak in between 
the ftrata of them, rather than to Aide off,over their furfiices like Ihowers of rain. 
'I'he common heat of the internal parts of the earth is afcertained byniprings which 
arife from ftrata of e.irth too deep to be affefbed by the heat of fummer or the frofts of 
winter. Thofc in this country arc of 48 degrees of heat, thofe about Philtdelphia were faid " 
by Dr. Franklin to be 52 j whether this variation is to be accounted for by the dSfferenoe 
of the fun’s heat on that t^ountry, according to the ingenious theory of Mr. Kirwan, or 
the vicinity of fubterranean fires is not yet, I think, decided. There are however fub- 
terraneous flreams of water not exactly produced in this manner, as ftreams tffuing from 
fiflujres in the earth, communicating with the craters of old volcfflioes^ in the Peak of 
Derbyftiire are many hollows, called fwallows, where the land floods fink into the 
earthy and come out at fome miles dftlant, as at Ham near Aftvbome. See note on 
Fica, Vol. II. 

Other ftreams of* cold water arife from beneath the fnow on the Alps and Andes, 
an4 «thcr high mountains, which is perpetualy thawing at its under furface by the 
comfocm heat of the earth, and gives rife to large rivers. For the origin of warm fprings 
fee note on F ucus, V ol, II. 



( ) 


NOTE XXVII.-SHELL FISH. 

Toil round Echinus ray his arrowy mail. 

Give the keeVd Nautilus his oar and Jail. 

Firm to his rock with ftlver cords fufpend 

'The anchor'd Pinna, and his Cancer-friend. Canto III. 1 .67. 

THE armour of the Echinus, or Sea-hedge Hog, confifts gehcralJy of moveable 
fpines; (Linnet Syjhm. Nat. Vol. I. p. 1102.) ;^nd in that refped refembles the armour 
of the land animal of the fame name. The irregular protuberances on other fea-fliells, 
as on fome fpecies of the Purpura, and Murex, ferve them as a fortification againft the 
attacks of their enemies. 

It is faid that this animal forefees tempeftuous weather, and finking to the bottom of 
the fca adheres firmly to fea-plants, qr other bodies by means of a fubflance v hich 
refembles the horns of fnails. Above ^welve hundred of thefe fillets have been count :d 
by which this animal fixes itfelfj and when afloat, it contracts thefe fillets between the 
bafes of its points, the number of which ofteri amounts to two thoufand. Diet, raifonne. 
art. Ourfin. de mer. ' 

There is a kind of Nautilus,'called by Linnens, Argonauta, whofe fhell has but one 
cellj of this animal Pliny affirms, tliat haying exonerated its fhell by throwing out the 
water, it fwinrs’^upon thefurface, extending a web of wonderful tenuity, and bending back 
two of its arms and rowing with the reft, makes a fail, and at length receiving the water 
* dives again. Plin. IX. 29. Linneus adds to his defeription of this animal, that like the 
.the Crab Diogenes or Bernhard, it occupies a houfe not its own, as it is not connected 
“^o its fhell, and is therefore foreign to it i who could have gi^en credit to this if it had 
not been attefted by fo many who have with their own eyes feen this argonaut in the 
a6t of failing? Syft. Nat. p. 1161. 

The Nautilus, properly fo named by Linneus, has a fhell confifting of many cligm- 
bers, of which cups are made in the Eaft with beautiful painting and carving on tlrts 
mother-pearl. The animal is faid to inhabit only theuppermoft or open chamber, which 
is larger than the reffj and that the reft remain empty except that the pipe, or fiphun- 
culirs, which communicates from one to the other of them is filled with an appendage of 
the animal like a gut or firing. Mr. Hook in his Philof. Exper. p. 306, imagines thi^to 
be a dilatable or compreflible tube, like the air-bladders of fifh, and that by contrfiiffing 
or permitting it to expand, it renders its fhell boyant or ti^e contrary. See Note on Ulva, 

Vo1.il • 

The Pinna, o’- Sea-wing, is contained in a two-valve fhell, weighing fometimes fifteen 
pounds^ and emits a beard of fine long glolly filk-like fibres, by which it is fufpended to 
the rocks twenty or thirty feet beneath the fiirface of the fea. In this fituation it is fo 
fuccefsfully attacked by the eight-footed Polypus, that the fpecies perhaps could not exifli 
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but for the exertions of the Cancer Pinnothcris, who lives in the &me fhell as a guard 
and companion. Amoen. Academ. Vol. II. p. 48. Lin. S>^. Nat. Voi. I. p, ii59> and 
p. 1040. 

The Pinnothcris, or Pinnophylax, is a fmall crab naked like Bernard the Hermit, but 
is furnilhed with good eyes, and lives in the fame fliell with the Pinna; when they want 
food the Pinna opens its (hell, and fends its faithful ally to forage; but if the Cancer 
lees the Polypus, he returns fuddenly to the arms of his blind hollefs, who by doling the 
lhel|'tfVoids the fury of her enemy; otherwife, when it has procured a booty, it brings it 
to t^e opening of the Ihell, where it is admitted, and they divide the prey. This was 
ob^rved by Hallequift in his voyage to PaJeftine. 

'/The BylTus of the antients, according to Ariftotle, was the beard of the Pinna above 
jglcntioned, but feems to have been ufed by other writers indiferiminately for any fpun 
Jnaterinl, which was efteemed finer or more valuable than wool. Reaumur lays the 
Fthreads of this Byfiiis are not lefs fine or lefs beautiful than the lilk, as it is fpun by the 
filk-worm; the Pinna on the coafts of Italy and Provence (where it is filhed up by iron- 
hooks fixed on long poles) is called the filk-worm of the fea. 'The ftockings and gloves 
manufailurcd from it, arc of exquifite finenefs, but too warm for common wear, and are 
thence efteemed ufefnl in rhumatifm and gout. Did. raifonne art. Pinne-marine. The 
■warmth of the BylTus, like that of filk, is probably owing to their being bad condudors 
of heat, as well as of eledricity. VVh*en thefc fibres are broken by violence, this animal 
as well as the miifclc has the power to reproduce them like the common fpiders, as was 
obferved by M. Adanfon. As raw filk, and raw cobwebs, when LvalloWe?!, are liable to 
produce great fickn^fs (as I am informed) it is probable the part of mufcles, wluch 
fometimes difegrees with the people who cat them, may be this filky web, by which 
they attach thcmfelves to ftones. 7 'he large kind of Pinna contains fomc mother-p® 3 T* 
of a reddilh tinge, according to M. d’Argenville. The fubftaiice fold under the name 
of Indian weed, and ufed at the bottom of fifty-lines, is probably a produdiion of tliis 
kind; which however is fcarcely to be diftinguilhed by the eye from the tendons of a 
raPs tail, after they have been feparated by putrefadion »n water, and well cleaned and 
rubbed; a produdion, which I was orjee Ihewn as a great curiofity; it had the upper- 
moft bone of the tail adhering to it, and was laid to have bepa ufed as an ornament 
in a lady’s hair. 
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NOTE XXVIII.-STURGEON. 

With worm-like beard his toothlejs lips array^ 

And teach the unweildy Sturgeon to betray. Canto III. 1 . yr. 

THE Sturgeon, Actpenfer^ Strurio. Lin. Syft. Nat. Vol. I. p. 403. is a filh of great cu- 
riofity as well as of great importance; his mouth is placed under the head, without teeth, 
like the opening of a purfc, which he has the power to pulh fuddenly out or retraif. 
Before this mouth under the beak or nofe hang four tendrils fome inches long, and which 
fo refemble earth-worms that at firft fight they may be mifiaken for them. This clumfy 
toothlefs filh is fuppofed by this contrivance to keep himfelf in good condition, the 
folidity of his flefh evidently fliewing him to be a fifh of prey. He is faid to hide his 
large body amongft the weeds near the fea-coaft, or at the mouths of large rivers, only 
expofmg his cirrhi or tendrils, which fmall filh or fea-infeifts miftaking for real w; irms 
approach for plunder, and are fucked into the jaws of their enemy. He has been li.,p- 
pofed by fome to root into the foil at the bottom of the fea or rivers; but the cirrlii, or 
tendrills abovementioned, which hang from his fnout over his mouth, mull thcinfelves 
be very inconvenient for this purpofe, and as it has no jaws it evidently lives by fu(flion, 
and during its refidence in the. fea a quantity of fea-infe< 3 :s are found in its ftomach. 

The flelh was fo valued in the time of the Emperor Severus, that it was brought to 
table by fervaflfm»with coronets on their heads, and preceded by mufic, which might give 
rife to its being in our country profented by the Lord Mayor to the King. Ai prefent it 
*is caught in the Danube, and tlic Walga, the Don, and other large rivers for v arious pur- 
jp^es. The Ikin makes the bell covering for carriages; ifmglafs is prepared from parts 
of the fkin; cavear from the fpawit; and the flelh is pickled orTalted, and fent all over 
Europe. , * 


NOTE XXIX.-OIL ON WATER. 

Who with fine filmsy Jufpended der the deep^ ^ - 

Of Oil effufive lull the waves to jleep, CantoIII. 1.87. 

** * ’ * 

THERE* ft reafon^to believe that when oil is poured upon w^ter, the two furfaccs 
do not touch each other, but that the oil is fufpended over the water by their mutual 
repulfion.* This feems td be rendered probable by the following experiment: if one 
drqp of oil be droped on a bafon of water, it will immediately dilFufe itfclf O'v-.t the whole, 
for there being no fridlion between the two furfaccs, there is nothing .0 prevent its 
fpreading itfelf by the gravity of the upper part of it, except its own tenaci y, into a pellicle 
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of the grcatefl tenuity. But if a fecond drop of oil be put upon the former, it does not 
fpread itfeJf, but remains in the form of a drop, as the other already occupied the whole 
furfacc of the bafon, and there is fri«£liDn in oil paflrng over oil, though none in oil 
pairing over water. 

Hence when oil is difFufed on the furface of water gentle breezes have no influence in 
railing waves upon it; for a fm^l quantity of oil will cover a very great furface of water, 
(I fuppofc a Ipoonful will difFufe itfelf over fome acres) and the wind blowing upon this 
carries it gradually forwards jand there being nQ,frj<Sbon between the two furfaces the 
water is not affe£led. On which account oil has no efFe<a in ftilling the agitation of the 
water after the wind ceafes, as was found by the experiments of Dr. Franklin. 

7 'his circumflance lately brought into notice by Dr. Franklin had been mentioned by 
Pliny, and is faid to be in ufe by the divers for pearls, who in windy weather take down 
with them a little oil in their il!|pnths, which they occafionally give out when the in- 
diualiiy of the fupernatant waves prevents them from feeing I'ufficicntly diftindlly for their 
purpofe. • 

The wonderful tenuity with which oU can be fpread upon w^ater is evinced by a 
few drops proje6ted from a bridge, where the eye is properly placed over it, paffing 
through all the prifmatic colours as it diflufes itfelf. And alfo from another curious ex¬ 
periment of Dr. F'rankliA’s: he cut a piece of cork to about the fize of a letter-wafer, 
leaving a point Handing off like a tangent at one edge of the circle. This piece of cork 
was then dipped in oii and thrown into a large pond of water, and as the oil flowed off at 
the point, the cork-wafer continued to revolve in a contrary direiStion for fiH^al minutes. 
The oil flowing off all .that time at the pointed tangent in coloured flreams. In a fmall 
pond of water this experiment does not fo wtfll fucceed, as the circulation of the cork 
flops as foon as the water becomes covered with the pellicle of oil. See Additi onaH - 
Note, No. XIII. and Note^n Fucus, Vol. IL 

I'he eafe with which oil and water Aide ovef each other is agreeably feen if a phial be 
about half filled with equal parts of oil and water, *and made to ofcillate fufpended by a 
firing, the upper furface of the oil and the lower one of the water will always keep 
fmOoth i but the agitation of the furfaces where the oil and water meet, is curious; for 
their fpecific gravities being not very different, and their friiSlion onjjach other nothing, 
the highefi fide of the water, as the phial defeends in its ofcillation, having acquired a 
greater momentum than the low'eft fide (from its having defeended further) would fife 
the Iji^iefl on the afeending fide of the ofcillation, and thence puflies the then uppermoft 
part of the water amongfl; the oil. 

K 2 
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NOTE XXX.-SHIP-WORM. 

Meet fell Teredot as he mines the keel 

With leaked heady and break his lips of feet* Canto III, I, 91. 

THE Teredo, or flup-worm, has two calcareous jaws, hemifpherical, flat before, 
and angular behind. The fliell is taper, winding, penetrating flups and fubmarine 
wood, and was brought from India into Europe, Linnei Syftem. Nat. p. 1267. The 
Tarieres, or fea-wonns, attack and exode ftiips with fuch fury, and in fuch num¬ 
bers, as often greatly to endanger them. It is faid that our veflels have not known 
this new enemy above fifty years, that they were brought from the fea about the 
Antilles to our parts of the ocean, where they have increafed prodigioufly. They bore 
their paflage in the diredlion of the fibres of th6 wood, which is tlutir nourifliment, and 
cannot return or pafs obliquely, and thence when they come to a knot in the wood, or 
when two of them ineet together with their ftony mouths, they perifli for want of 
food. 

In the years 1731 and 1732 the United Provhices were; under a dreadful alarm 
concerning thefe infeils, which had made great; depredation on the piles which fupport 
the banks of Zeland, but it was happily difeovered a few years afterwards that thefe 
infedls had Aa^ly abandoned iiiat iflanfi, (Di^l. Raifonn^ art. Vers Rongeurs,) which 
might have becn occafioncd by their, fiot being able to live in that latitude when the 
* winter was rather feverer than ufual. 


NOTE XXXI.-^MAELSTROM. 

T Hrn the bread helm^’the fluttering, canvas ttrge 

From Maelflrom* s fierce innavigable/urge. Canto III. J. 93. 

I 

ON the coaft: of Noijvay there is an extenfive vortex^or eddy, which lies between the ^ 
iflands oPhlolkoe arfH Molkent^ and is called Mofleoefirom, or Maelflrom i it occupies 
fome leagues in/eircuraference, andls fajd to be'uery dangerous and oftet? dcftru6live 
to vellkls navigating thefe feas. It is not eafy to underfland the ex|flence of a 
conflant defeending ftream without fuppofing it mufl pafs through a fubterranean 
cavity to feme o^er part of the earth or ocean which may lie beneath :ts level*; as the 
Mediterranean feems to lie beneath the let^cl of the Atlantic ocear wlxich therefore 
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conftantly flows into it through the Straits; and the waters of the Gulph of Mexico 
lie much above the level of the fea about the Floridas and further northward, which 
gives rife to the Gulph-flream, as defcribed in note on Cailla in VoJ. II. 

The Maelflrom is faid to be ftUl twice'in about twenty-four hours when the tide is 
up, and moft violent at the oppoflte times of tlie day. This is not difficult to account 
for, fince when fo much water Is brought over the fubterrancous paflage, if fuch exifls, 
as compleatly to fill it and fland many feet above it, lefs difturbance muft appear on the 
furface. The Maelflrom is dcfcrilwd in tlie Memoires of the Swedifh Academy of 
Sciences, and Pontoppidcn^s Hill, of Norway, and in Univcrfal Mufeum for 1763^ 
p. 131. 

'rhe reafon why eddies of walapr become hollow in the middle is becaufe the water 
iTumcdiately over the centre of the well, or cavity, falls fafter, having lefs friction to 
oppofe its defccnt, than the water over the circumference or edges of the well. The 
circular motion or gyration of eddies depends on the obliquity of the conrfe of the 
flream, or to the frii9iion or qppofition to it being greater on one fide of the well than 
the other j 1 have obferved in water paffing through a hole in the bottom of a trouglx, 
which was ^ways kept full, l^e gyration of tlte *ftream might be turned either w^ay by 
incrcafing the oppofition of one fide of the eddy witli Ones finger, or by turning the 
fpout, through which tlx; water was introduced, a little more obliquely to the hole on 
one fide or on the other. Lighter bodies are liable to be retained long in eddies of 
water, while thofe rather heavier than water are foon thrown out beyond the circum¬ 
ference by their acquired momentum becoming greater than that of the w^ er. Thus if 
c(]ual portions of oil and water be put into a phiai, and by means of a tn’ing be whirled 
in a circle round the hand, the water will always ke^ at tlie greateur diftance from the* 
centre, whence in the eddies formed in idyers during a flood a perfon who cndeavoiq^s 
to keep above water or t<»fwim is liable to be detainer in them, but on foffering hitfff&lf 
to fink or dive he is faid readily to ^fea|)te«j; This circulation of water in defeending 
through a hole in a veflU Dr. Franklin lias i|%cniouily applied to the explanation of 
Imrricanes or eddies of air. 
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NOTE XXXII.-GLACIERS. 

IVhile round dark crags mprifon*d waters bend 

1'hrough rifted w, in ivory veins dejcend. Canto III. 1. 113 . 

THE common heat of the interior parts of the earth being always 48 degrees, both in 
winter and fun^mer, the fnow which lies in conta6f with it is always in a thawing Hate ; 
Hence in ice-houfes the external parts of the collection of ice is perpetually thawing and 
thus preferves the internal part of it j fo that k*,^ necdGTary to lay up many tons for the 
prefervation of one ton. Hence in Italy confiderable rivers have their fource from 
beneath the eternal glaciers, or mountains of fhow and ice. * > 

In our country when the ajr in the courfe of a froft continues a day or two at very 
near 32 degrees, the common heat of the earth thaws the ice on its furface, whib' the 
thermometer reraainsf at the freezing point, This circumftance is often obfervabic in 
the rimy mornings of fpringj the the'rmometer (hall continue at the freeszing point, 
yet all the rime will vanifti, except that which happens to lie on a bridge, a board, or bn 
a cake of cow-dung, which being thus as it were infulated or cut off from fo free a com¬ 
munication with the common heat of the earth by means of the air under the bridge, or 
wood, or dung, which are bad condu<£tofs of heat, continues fome time longer unthawed. 
Hence when tjyi^round is covered litick with fnow, though the froft continues, and the 
fun does not fliinfe, yet the fnow is obfiprved to decreafe very fenfibly. For the common 
heat of the earth melts the under furface of it, and the upper one evaporates by its 
folytion in the air. Tfic great evaporation! of ice was obferved by Mr, Boyle, which 
expcibuent I repeated fome time ago. Hayipg fufpended a piece of ice by a wire and 
weighed it with care without touching it Wkh my hand, I hung it out the whole of a 
clear frofty night, and found in the morning it had loft nearly a fifth of its weight. 
Mr. N. Wallerhis has fince obferved that ice at the time of its congelation evaporates 
fufter than water in its fluid form; which may be accounted for from the heat ^ven out 
at the inftant of freeing ^ (Sauflure’s Eflais fui‘*Hygromet. p. 249.) but this efftV.l is 
only momentary. ' ' 

'I'hus the vegetables ,tliat are <|»vered with fnOw are feldom injured j fince, as they 
lie between the thawing ihow, which has 32 degrees of heat, and the covered dan*h 
which has 48, they are preferved m a degree of heat between thefe; viz. in 40 degrees of 
heat. Whence the mofsgji which the retn*deer feed in tkc northern latitudes vegetates 
beVieath thebfiOw; (See note on Mfhfchus, Vol, II.) and hence many'Lapland and Alpine 
plants perilhed through cold in the botanic gai< 3 en at ^Jpfal, for 4 n their native fituations, 
though the cold is much more intenfe, yet at its very commencement they afc covered 
deep with fnow, which remains till late in the fpring. For this fa£t fee Amaenit. 
.■^cadem. VoL L No, 48. In our climate fuch plants do well covered viith dried fern, 
under which they ^ill grow, and even flower, till the fevere vernal fr fts ceafe. For 
the increafe of glaciers fee Note on Canto 1. 1. 529. 
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NOTE xxxln.-WINDS. 

While fouthern gales wejiern ocecms roily 

And Eurus fteaU his ice-winds from the pole. Canto IV. 1 . 15. 

THE theory of the winds is yet very imperfe<£I, in part perhaps owing to the want 
of obfervations fufficlently numerous of the exa£f times and places where they begin and 
ceafe to blow, l>ut chieTfly to our yet imperfect knowledge of the means by which great 
regions of air are either fuddenly produced or fuddenly deftroyed. 

'Fhe air is perpetually fubjedt to incr^fe or diminution from its combination with 
other bodies, or its evolution from them. The vital part of the air, called oxygene, is 
continually produced in this climate from the perfpiration of vegetables in the funfhine, 
and probably from the a<Sl:ion of light on cloud’s or on water in the tropical climates, 
where the fun has greater po¥|Eer» and may exerf fome yet unknown laws of luminous 
combination. Another part of the atmofplrere, which is called azote, is pcrpetu;illy fet 
at liberty from animal and,vegetable bodies by putrefaction or combuftion, from many , 
fprings of water, from volatile alcali, and,probabIy from fixed alcali, of which there is an 
cxhaultlefs fourcc in the water of the ocean. Both thefe component parts of the air are 
perpetually again diminiflied by their contact with the foil, which cov^''"the furface 
of the earth, producing nitre. The oxygene is dimitilfhed in the produiStibn of all acids, 
of which the carbonic and muriatic exift in great abundance. Theatote'is diminiflied 
in the growth of animal bodies, of which it conllitutes an important part, and 
combinations with many other natural produCfiojas. 

'I hey are both probably diminiflied in iitteienfe quantities by uniting witli the 
inflammable air, which arifes from the mud of rivers and Jakes at fome feafons, when 
the atmofphere is light: the oxgene of the air producing water, and the azote producing 
vol|til6 alcali by thHr combinations with this inflammable air. At other feafons of the 
yejr thefc principles may again change t'Aeir combinations, aiiid the^atmofphcric air be 
reproduced, 

Mr. Lavoificr found that one pound of charcoal in burning wnfumed two pounds 
nine ounces of vital air, or oxygene. The confumption of vital air in the procefs of 
makii/g tjed lead may readily be reduced tp,,calculation } a fmall barrel contains about, 
twqlvc hundred weight of this commodity, 1200 pounds of lea<ii,by calcination abforb , 
about 144. pounds of "whal airj now as a cubic foot of water weiglis 1000 av&rdupois 
ounces, and as vital air is abpve 800 tigfes lighter than water, it follows every barrel 
of red lead contains nearly 2000 cubic feet of vital air. If this can be perforrfted in 
miniature in a fmall oven, what may not be dqne’in the immenfe, claboratories of 
nature! 

Thefe great claboratories of nature include almoft all her foffil as wdl as her animal 
and vegetable productions. Dr. Prieftley obtained air of greater or lefs purity, bollfc 
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vital and azotic, from almoft all the foffil fubftances he fubjctfted to experiment, f'our 
Cttince-weight of lava from Iceland heated in an earthen retort yielded twenty ounce- 
meafures of air. 

4 ounce-weight of lava gave 20 Ounce meafures of air. 
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.. black wad 
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75 
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In this account the fixed air was previoufly extracted from the limeAoncs by acids, 
«^^nd the heat applied was much lefs than was ncceflary to extraif all the air fiom the 
bodies employed. Add to this the known quantities of air which arc combined with the 
calciform ores, as the ochres of iron, ifftnganefe, calamyi grey ore of lead, and fome idea 
may be formed of the great produftion of air in volcanic eruptions, as mentioned in 
note on Chunda, Vol. II. and of the perpetual abforptions and evolutions of whole 
oceans of air from every part of the earth. , 

But there woujd feem to be an officina a^ris, a fhop where air is both manufailurcd 
and deftroyed in the greatefi abundance within the polar circles, as will hereafter be fpoken 
of! Can this be clFe< 91 ed by fome yet unknown law of the congelation of aqueous or 
faline fluids, which may fet at liberty their combined heat, and convert a parti both of 
the acid and alcali of fea-water into their component airs ? Or on the contrary can the 
eleffricity of the nortlvrn lights convert inflammable jjr and oxygene into water, whillj 
the great* d^ree of cold at the poles unites the azote with fe'me other hafe? Another 
officina acris,^r manufadhire of air, would feemp to exift w'ithin the tropics or at the 
line, though in a much lefs quantity than at the poles, owing perhaps to the ailion of 
the fun’s light on the moifiure /ufpended in the air, as will alfo be fp» (ken of hereafter j 
but in all other parts of the earth thefe abforptions and evolutions o^ air in a greater or 
lefs degree are perpetually going on in inconceivable abundance; inc eafed probably, and 
diminilhed at^ different feafons of the year by the approach or rc.roceffion of the fun’s 
light; future difeoveries ntuft elucidate this part of the rubje<ih 'I'o this fhould be added 
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that as heat and ele( 5 lrlcity, and perhaps magnetifm, are knovm to diiplac^ air, that it is 
not impoflible but that the increafed or dirainifhed quantities of thefe dtiids <KfFufed in 
the atmofphere may increafe its'* weight a well as its bulk, j fince their fpecific attratftkttis 
or affinities to matter are very ftrong, they probably alfo poffefs general grsuritation to tlie 
earth; a fubjeil which wants further inveftigation. See Note XXVI, 

^ ’' 

SOUTH-WEW WINDS. 

The velocity of the furface of the earth in moving round its axis diminilhes from the 
equator to the poles. Whence if a region of air in this country (hould be fuddenly 
removed a few degrees towards the north it mull: conftitutc a weftern wind, becaufe 
from the velocity it had previoufly acqqilOSsd in thisdclimate by its friction with the earth 
it would for a time move quicker than the furface of the country it was removed to; 
the contrary muft enfuc when a region M air is tranfported from this country a few 
degrees fouthward, becaufe the velocity it had acquired in this climate would be Icfs 
than that of the earth’s furface where it was removed to, whence it would appear to 
conftitute a wind fji^om the eaft, while in reality the eminent parts of the earth would 
be carried againft the too flow air. But if this tranfportation of air from fouth to north 
be performed gradually, the motion of the wind will blow in the diagonal between 
fouth and weA. And on the contrary if a region of air be gradually removed from 
north to fouth it would alfo blow diagonally between the north and caA, from whence we 
may fafely conclude that all our winds in tliis country which bloyv from the north or eaA, 
or any point between them, confift of regions' of air brought from the r/arih ; and that 
all our winds blowinip: from the fouth or weA, or from any point between them, are 
regions of air brought from the fouth. 

It frequently happens during the vernal monthif that after a north-eaA wind hac. 
paATed over us for feveral.,weeks, during whijch time tlte barometer has Aood at alSovc 
30f inches, it becomes fuddenly fucceeded by#a fouth-wcA wind, which alfo continues 
feveral weeks, and the barometer jRnks to nearly inches. Now as two inches of 
the mercury in the barometer balance one-fifteenth part of the whole atmofphere, an 
important queAion here prefents itfelf^ wiat h Became of all this air. 

I. This great quantity of air can neft be carried in a fupearior current towards the 
line, >!^hilc the inferior current flows towards tli« poles, becaiiftf tfien it would equally 
affeit the barometer, which ftiould not therefore\fubfide from 30| inches to 28i' for 
fix wqpks together. \ ^ 

d. It cannot be owing to the air having loA alhithe moifture which was previoufly 
diflblved in it, becaufe th?fc warm fouth-weA winds are replel^ with moiAure, and the 
cold north-eaA winds^^ which weigh up the mercury in the barometer tb'ji inches,* 
confiA of dry ain » *' 

3. It can not be carried over the polar regions and be accumulated on the meridian 
oppofitc to us in its paflage towards the line, as Yuch an accumulation would equal 
one-fifteenth of the whole atmofphere, and can not be fuppofed to remain in tliat 
fituation for fix weeks together. 


L 
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4. It can not depend on the exiftence of tides in the atraofphere, fince it muft then 
correfpond to lunar periods. Nor to accumulations of air from the fpecific levity of 
the upper regions of the atmofphere, fmee its degwe of fluidity muft correfpond with its 
tenuity, and confequently fuch great mountains of air can not be fuppofed to exift for 
fo many weeks together as the fouth weft winds fometimes continue. 

5, It remains therefore that there mn^be at this time a great and hidden abforption 
of air in the polar circle by fome unknbwn operation of nature, and that the fouth 
wind runs in to fupply the deficiency. Now as this fouth wind confifts of air brought 
from a part of the earth’s furfacc which moves fafter than it does in this climate it 
muft have at the fame time a direction from the weft by retaining part of the velocity 
it had previoufty acquired.* 7 'hefe fouth-weft winds coming from a warmer country, 
and becoming colder by their contail with the earth of this climate, and by their 
expanfion, (fo great a part of the fuperincumbent atmofphere having vaniflted,) pre¬ 
cipitate their moifture; and as they continue for fevcral weeks to be abforbed in the 
polar circle would feem to receive a petpetual fupply from the tropical regions, efpocially 
over the line, as will hereafter be fpokfn of. 

It may fometimes happen tlut a'north-eaft wind having pafled over us may be 
bent down and driven back before it has acquired any heat from the climate, and may 
thus, for a few hours or a day have a fouth-weft direflion,, and from its defeendin-^ 
from a higher region of the atmofphere may poflefs a greater degree of cold than an 
inferior north caft current of air. 

The cxtreiyie cold of Jan. 13, 1709, at Paris came on with a gentle fouth wind, 
and was dimimflied when the wind changed to the north, which is accounted for by 
‘ Mr. Homberg from a reflux of air which had been flowing for fome ti'ue from the 
jiorth. Chemical Eflays by R. Watfon, VoJ. V. p. 182. 

'“Tc may happen that a north-eaft current may for a day^,or two pafs over us and 
produce inceflfant rain by mixing with.the inferior fouth-weft current; but this as 
well as the former is of fhort duration, as its friftion will foon carry the inferior current 
along with it, and dry or frofty weather will then fuccced. 

NORTII-EA&X WINDS. ‘ 

The north eaft-winds of this country confift of regions of air from the ‘ north, 
travelling fometimes at the rate of about a mile in two minutes during the vernal 
months for feveral weeks togfther from the polar regions toward the foutli, the 
mercury in the barometer ftanding above 30. Thefe winds confift of air, gi^atJy 
cooled by the evaporation of the ice and fnow over which it pafles, and as tJiey become 
warmer %ky their cental with the earth of this climate are capable of diflolving more 
moifture as th^y pafs along, and are thence attecided with frofts in winter and with dry 
hot w eather in fummer. 

I. This great quantity of air ‘can not be fupplied by fuperior currents pafling in a 
contrary direftion from fouth to north, becaufe fuch currents muft j s they arife into 
the atmofphere a mile or two high become expofed to fo great cold as to occafion them 
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to depofit their moifture, which would fall through the inferior currettt upon the earth 
in foine part of their paflage. 

2. 'I'he whole atmofphere muft have increafed in quantity, becaufe it appears by 
the barometer that there exifts one-fifteenth part more air over us for many weeks 
together, which could not be thus accumulated by difference of temperature in refpe^l to 
heat, or by any aeroffatic laws at prefent kfjiiiwn, or by any lunar influence. 

From whence it would appear that immenfe mafles of air were fet at liberty from 
their combinations with folid bodies, along with a fufficienr quantity of combined heat, 
within the polar circle, or in fome region to the north of us ; and that they thus per¬ 
petually increafe the quantity of the atmolphere j and that this is again at certain times 
rc-abforbed, or enters into new combinations at the line or tropical regions. By which 
wonderful contrivance the atmofphere is perpetually renewed and rendered fit for the 
fupport of animal and vegetable life. 


SOUTH EAS'P WINDS. 

The fouth-eaft winds of this country confifl of air from the north which had pafled 
by us, or over us, and before it had obtained the velocity of the earth’s furface in this 
climate had been dri'i;en back, owiiig to a deficiency of air now commencing at the 
polar regions. Hence tJiefe are generally dry or freezing winds, and if theyTucceed 
north-eafl winds fliould prognofticate a change of wind from north-eafl: to fouth-weft; 
the barometer is generally about 30. They are fometimes attended with cloudy 
weather, or rain, owing to their having acquired an increafed degree of warmth and 
moifture before they became retrogradej or to their being mixed with air from tl^e 
fouth. 

2. Sometimes thefe, fouth-eaft winds confifl: of a vertical eddy of north-*air, 
w'ithout any mixture of fouth-weft air^ in,that cafe the barometer contjnues above 30, 
and the weather is dry or frofty for four or five days together. 

It (hould here be obferved, that air being an elaftic fluid muft be more liable to eddies 
than water, and that thefe eddies muft extend into cylinders or vortexes of greater 
diameter, and that if a vertical eddy,of north-eaft air be of fmull diameter or has pafled 
bul a little way to the fouth of us before its return, it will not liave gained the velocity 
of the earth’s furface to the fouth of us, and will in confequence become a fopth-eaft 
w,i,nd.—But if the vertical eddy be of large diameter, or has pafled much to tlie fouth of 
us,*it will have acquired velocity from its frieftion with the earth’s furface to the fouth of 
us, and will in confequence on its return become a fouth-weft wind, producing great 
cold. . ^ ^ , 

NORTH-WEST WINDS. ^ 

There feem to be three fources of the nortji-weft winds of this hcmif^Ihere of the 
earth, i. When a portion of fouthem air, which was palling over us, is driven back 
by accumulation of new air in the polar regions. In this cafe I fuppofe they are gene¬ 
rally moift or rainy winds, with the barometer under 30, and if the wind had prcvioully 
been in the fouth-weft, it would feem to prognofticate a change to t|ie north-eaft. 
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2. If a current of north wind is paffing over us but a few miles high, without any 
eafterly dire<ftion j and is bent down upon us, it muft immediately poflefs a wcfterJy 
diredion, becaufe it will now move fafter than the furface of the earth where it arrives; 
and thus becomes changed from a north-eaft to a north-weft wind. This defcent of a 
north-eaft current of air producing a north-weft wind may continue fome days with 
clear or freezing wCather, as it may be Amply owing to a vertical eddy of north- 
eaft air, as will be fpoken of below. It may otherwife be forced down by a current of 
fouth-weft wind pafTmg over it, and in this cafe it will be attended with rain for a few 
days by the mixture of the two airs of different degrees of heat; and will prognofticate a 
change of wind from north-eaft to fouth-weft if the wind was previoufly in the north- 
eaft quarter. 

3. On the caftern coaft of North America the north-weft winds bring froft, as the 
north-eaft winds do in this country, as appears from variety of teftimony. I'his feems 
to happen from a vertical fpiral eddy made in the atmofphere between the lliore and the 
ridge of mountains which form the fpine or back-bone of that continent. If a curren' 
of w^tcr runs along the hypothenufe of a triangle an eddy will be made in the included 
angle, whicli will turn round like a water-wheel as the ftream paffes in contact with 
one edge of it. 'Fhe fame muft happen W’licn a Iheet of air flow'ing along from the 
north-eaft rifes from the (hore in a ftraight Jine*to the fummit ot the Apalachiaii 
mountains, a part of the ftream of north-eaft air will flow over the mountains, another 
part will revert am^ circulate fpirally between the fummit of the country and the eaftern 
ftiorc, continuing to move toward the fouth ; and thus be changed from a north-eaft to 
a ‘north-weft w'ind. ■" 

This vertical fpiral eddy having been in conta^St with <he cold fummits of thefe 
mount^ns, and defeending from higher parts of the atmofpht*re will lore part of its 
iieat, and thus Conftitute one caufe of the greater coldnefs of the eaftern fides of North 
America than of the European ftiores oppofite to them, which is faid to be equal to 
tw'clvc degrees of north latitude, which is a wouderful fait, not otherw'ife cafy to he 
explained, fince the heat of the fprings at Philadelphia is faid to be 52, which is gre.iter • 
than the medium heat of the earth in this country.* 

'X'he cxiftence of vertical eddies, or great cylinders of air rolling on the furfacc of 
the earth, is agreeable to the obfervations of the conftrudors of windmills ; who on 
this idea place the area of the fails leaning backwards, inclined to the horizon; al4 
believe that then they have greater power than w'hcn they are placed quite perpen¬ 
dicularly. The fame kind fcf rolling cylinders of water oVtain in rivers owinj'. to the 
fridion of thd water agamft the earth at their bottfmis ; as is knowiTlby bodies having 
been obferved to ^at upon their furfaces quicker tiian whcn*iminerfed to a certain 
depth. THefe vertical eddies of air ^irobably cxift all over the earth’s furface, but 
particularly at the bottom or fides of mountains; and more fo probably in the courfc 
of the fouth-weft than of the north-eaft winds; becaufe the former fall ^lom an emi¬ 
nence, as it were, on a part of the earth where there is a deficiency of tl quantity of 
air; as is fhewn by tlie finking of the barometer: whereas the lattei are puftied or 
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ftjneezed forward by an addition to the atmofphere behind them, as appears by the rifing 
of the barometer. 


TRADE-WINDS. 

A column of heated air becomes lighter than before, and will therefore afeend, by the 
preflure of the cold air which furrounds it, like a cork in water, or like heated fmoke in 
a chimney. '■ 

Now as the fun paffes twice over the equator for once over either tropic, the equator 
has not time to become cool; and on this account it is in general hotter at the line than 
at the tropics; and therefore the air over the line, except in fomc few inftances hereafter 
to be mentioned, continues to afeend at all feafons of the year, prefled upwards by regions 
of air brought from the tropics. 

This air thus brought from the tropics to the equator, would conftitute a north wind 
on one fide of the equator, and a fouth wand on the other j but as the furface of the earth 
at the equator moves quicker than the furface of the earth at the tropics, it is evident that 
a region of air brought from either tropic to the equator, and which had previoufly only 
acquired the velocity of the earth’s furface at the tropics, will now move too flow for the 
earth's furface at the equatdr, and will thence appear to move in a dirctffion contrary to 
the motion of the earth. Hence the trade-winds, though they confift: of regions of air 
"brought from tlie jHjrth on one fide of the ]ine,^and from the fouth on the other, will 
appear to have the diagonal direition of north-eaft and fouth-weft winds. ^ 

Now it is commonly believed that there are fuperior currents of air palfing over thefe 
north-eaft and fouth-vfcft currents in a contrary diredlion, and which defeending near 
the tropics produce vertical whirlpools of air. An important queftion here again pre- 
fents itfelf, IFhat becomes of*the moifture which this heated air ought to depojit^ as it cTofs 
it: the upper regions of the atmofphere In its journef to the tropics? It has bcen'fhewn by 
Dr. Prieftley and Mr. Ingenhouz tliat the green matter at the bottom of cifterns, and the 
frvfli leaves of plants immerfed in water, give out confidcrable quantities of vital air in 
tlie ftm-lhinei that is, the perfpirable matter of plants (which is water much divided in 
its egrefs from their minute pores) bccomes*decompofed by the fun’s lif^ht, and converted 
into two kinds of air, the vital and inflammable airs. Tlie moifture contained or dif- 
folvcd in the afeending heated air at the line muft exift in great tenuity; and by being 
cxpof(|i*to the great light of the fun in that climate, the water may be deconipofed, and 
the new airs fpread on the atmofphere from the line to the poles. 

' I. From there being no conftant depolition of rains in the ufiial courfc of the trade- 
winds, it would appear t^lat the water rifing at the line is decompofed*in its alcc'ift. 

2. I'rom the obfervatioi* of M. Bbugner on the mountain Pinchintr.^ one of the 
Cordclieres immediately under the line, there appears to be no condenfible vapour jbove 
three or four miles high. Now though the atmofphere at that height may be cold to a 
very confidcrable degree; yet its total deprivation of condenfible vapour would feem to 
fliew, that Its water was decompofed j asr there are no experiments to evince that any de¬ 
gree of cold hitherto known has been able to deprive air of its moifture i and great 
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abundance of fnow is depofited from the air that flows to the polar regions, though it is 
cxpofed to no greater degrees of cold in its journey thither than probably exifts at four 
miles height in the atmofphere at the line. 

3. The hygrometer of Mr. Sauflure alfo pointed to drynefs as he afcended into rarer 
air; the Angle hair of which it was conftrudcd, contrading from deficiency of moifture. 
Eflais fur THygromet. p. 143, 

From thefe obfen'ations it appears either that rare and cold air requires more moiflurc 
to faturate it than denfe air; or that the moiflure becomes decompofed and converted 
into air, as it afeends into thefe cold and rare regions of the atmofphere. 

4. There feems fome analogy between the circumftance of air being produced or 
generated in the cold parts of the atmofphere both at the line and at the poles. 


MONSOONS AND TORNADOES. 

1. In the Arabian and Indian feas arc winds, which blow fix months one way, and 
fix months the other, and are callefd Monfoons j by the accidental difpofitiorj;. of land 
and fea it happens, that in fome places the air near the tropic is fuppofed to iconic 
warmer when the fun is vertical over it, than at the line. The air in thefe place; c<mi- 
fequently afeends prefled upon one fide by the north-caft regions of air, and on the other 
fide by the fouth-wefl: regions of air. For as^the air brought from the fouth has pre- 
vioufly obtained the velocity of the earth’s furface at the line, it moves fafler than thq, 
earth’s furface near the tropic where ir now arrives, and becomes a fouth-wefl wind, 
while tlte air from the north becomes a north-eaft wind as before explained. Thefe two 
winds do not fo quietly Join and afeend as the north-eaft and’fouth-cafi winds, wiiich 
meet at the line with equal warmth and velocity and form the trade-winds; but as ilvey 
TiiwCt in contrary dircjflions before they afeend, and cannot be fuppofed accurately to ba¬ 
lance each other, a rotatory motion ^will be produced as they afcer.d like water falling 
through a hole, and an horizontal or fpiral eddy is the confequence; thefe eddies are more 
or lefs rapid, and are called Tornadoes in their moft violent ftate, raifing water from tlie 
ocean in the weft or fand from the deferts of the eaft, in lefs violent degrees tltey only 
mix together the two currents of north-efft and fouth-weft air, and produce by' this 
means inceflant ^ains, as the air of the north-eaft acquires fome of the heat from the 
fouth-weft wind, as explained in Note XXV. 'Fliis circumftance of the eddies produced 
by the monfoon-winds was feen by Mr. Bruce in AbyfTinia; he relates that for many 
fuccefllve mornings at the commencement of the rainy monfoon, he obferve^ i cloud 
of apparently fmall dimenfions whirling round with great rapidity, and in a few miivitcs 
the hep-vetis became covered with dark clouds with confequen^reat rains. See Note on 
Canto III. 1.1 '15* \ 

2< But il^is not only at the place where the air afeends at the northern extremity of 
the rainy monfoon, and where informs tornadoes, as obferved above by Mr. Bruce, bur 
over a great tract of country feveral degrees in length in certain parts as in the Arabian 
fea, a perpetual, rain for feveral months defeends, fimilar to what h' ppens for weeks to¬ 
gether in our own climate in a lefs degree during the fouth-weft vinds. Another im- 
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portant qucftion prefents itfelf here> if the climate to which this fauth^weji wind arrives, 

’ is not colder than that it comes from, why Jhould it depofit its moijlure during its whole 
journey? if it he a colder climate, why dots it come thither? The tornadoes of air 
above deferibed can extend but a little way, and it is not eafy to conceive that a fu- 
perior cold current of air can mix with an inferior one, and thus produce ihowers over 
ten degrees of country, fince at about three miles high there is perpetual froft; and what 
can induce thefe narrow and Ihallow currents to flow over each other fo many hundred 
miles ? 

'rhough the earth at the northren extremity of. this monfoon may be more heated by 
certain circumftances of fituation than at the line, yet it feems probable that the interme¬ 
diate country between that and the line, may continue colder than the line (as in other 
parts of the earth) and hence that the air coining from the line to fupply this afeent or 
deftrudion of air at the northern extremity of the monfoon will be cooled all the way in 
its approach, and in confequence depofit its water. It feems probable that at the northern 
extremity of this monfoon, where the tornadoes or hurricanes exift, that the air not only 
afeends but is in part converted into water, or othprwife diminiflicd in quantity, as no 
account is given of the exiftence of any fuperior cujrents of it. 

As the fouth-weft winds are always attended with a light atmofphere, an incipient 
vacancy, or a great diminution of air muft have taken place to the northward of them in 
all parts of the earth wherever they exid, and a depofition of their moifture fucceeds 
their being cooled by the climate they arHve at, and not by a contrary current of cold air 
over tliem, fince in that cafe the barometer would not fink. I'hey may tlius in our own 
country be termed monfoons without very regular periods. ^ 

3. Another caufe of •Tornadoes independent of the monfoons is ingenioufly ex¬ 
plained by Dr. Franklin, when in the tropical countries a ftratum of inferior air becomes 
fo heated by its contail with the warm earth, that its expanfion is increafed more. 
than is equivalent to the jlVeflure of the ftratum of air over it j or when the fupffior 
ftratum becomes more condenfed by cold than’'*the inferior one by prellurej the upper 
region will defeend and the lower one afeend. In this fituation if one part of the atmof- 
pheredje hotter from fome fortuitous circumftances, or, has lefs prefiiire over it, the 
lower ftratum will begin to afeend at this part, and referable water falling through a hole 
as mentioned above. If the lower regiofl of air was going forwards with confiderablc 
velocity, it will gain an eddy by rifing up this hole in the incumb*ent heavy air, fo that 
the whirlpool or tornado has not only its progrefllve velocity, but its circular one alfo, 
whioh^thus lifts up or overturns every thing within its fpiral whirl. By the weaker 
whirlwinds in this country the frees are fomeames thrown down in a line of only twenty 
' or forty yards in breadth, making a kind of avenue through a%country. In the Weil 
Indies the fea rifes like S cone in the w'Jiirl, and is met by black clodds produ(?dd by the 
cold upper air and the wai*m lower a*fr being rapidly mixed j wlience ale^produced the 
great and hidden rains called water-fpouts i while tjjie upper and lower exchange 
their plus or minus electricity in perpetual Tightenings. 
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LAND AND SEA-BREE7:ES. 

'rhe fea being a tranfparent mafs is lefs heated at its furfacc by the fun’s rays than 
the land, and its continual change of furfacc contributes to preferve a greater uniformity 
in the heat of the air which hangs over it. Hence the furface of the tropical iflands is 
more heated during the day than the fea that furrounds them, and cools more in the 
night by its greater elevation; whence in the afternoon when the lands of the tropical 
iflands have been much heated by the fun, the air over them afeends prefled upw'ards by 
the cooler air of :hc incircling ocean, in the morning again the land becoming cooled 
more tlian the fea, the air over it defcends by its increafed gravity, and blows over the 
ocean hear its fhores. 


CONCLUSION, 

1. There are various irregular winds befides thofe above deferibed, which confifl of 
horizontal or vertical eddies of air owing to the inequality of the earth’s furface, or the 
juxtapofition of the fea. Other irregular winds have their origin from increafed evapora¬ 
tion of water, or its fudden devaporatitjn and defeent in fhowersj others from the partial 
expanfion and condenfation of air by heat and cold; by the accumulation or def' df of 
ele< 51 :ric fluid, or to the air’s new production or abforption occafioned by local ciulciv 
not yet difeovered. See Notes VIL and XXV. 

2. There feem to cxift only two original winds; one confiding of air brought from 
rhe north, and the other of air brought from the fouth. The former of thefe winds has 
alfo generally an apparent direSicn from the caft, and the latter from the wed, arifing 
.from the diffefent velocities of the earth’s furface. All the other winds above deferibed 
are deflections or retrogrelfions of feme parts of thefe currents of air from the north or 
fouth. 

• g One fifteenth part of the atmofpherc is occafionally deljroyed, and occafionally re¬ 
produced l^y unknown caufes. Thefe ifaufes are brought into immediate activity over a 
great part of the furface of the earth at nearly the fame time, but always aCt more power¬ 
ful to the northward than to the fouthward of any given place; and would hence feem 
to have their principal effeCf in the polar circles, exifting nevcrthelefs though with lefs 
power toward the tropics or at the line- 4- 

For when the noith-ead wind blows the barometer rifes, fometimes from 28-J’inches 
to go|, which {hews a great new generation of air in the north; and when the fouth- 
wed wind blows the barometer finks as much, which (hews a great dedrudion o( air in 
the north. But as the north-eaft winds fometimes continue for five or fix weeks, the 
newly-generated air mud be dedroyed at thofe times in the warmer climates to the fouth 
of us, or.QincuIate int fuperior currents, which has been ihewn tojbe improbable from its 
not depofiting it;,s water. And as the fouth-wefi^ winds foipetimes continue for fome 
weeks, there srfud be a generation of air to the fouth at thofe times, or fuperior currents, 
which lad has been fliewn to be iinprobablc. 

4. The north-eaft winds being generated about the poles are pulhed forwards towards 
the tropics or line, by the preflure from behind^, and hence they became warmer, as 
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explained in Note VII. as well as by their coming into contail with a warmer part of 
the earth which contributes to make thefe winds gyecdily abforh moidure in their paffage. 
On the contrary, the fouth-weft winds, as the atmofphere is fuddenly diminilhed in the 
polar regions, are drawn as it were into an incipient vacancy, and become therefore 
expanded in their paflage, and thus generate cold, as explained in Note VII. and are 
thus induced to part with their inoifture, as well as by their contact with a colder 
part of the earth’s furface. Add to this, that the difference in the found of the north-eaff 
and fouth-weft winds may depend on the former being pufhed forwards by a prefTure 
behind, and the latter falling as it were into a partial or incipient vacancy before; 
whence the former becomes more condenfed, and the latter more rarefied as it pafles. 
There is a whifile, termed a lark-call, which confifts of a hollow cylinder of tin-plate, 
clofed at each end, about half an inch in diameter and a quarter of an inch high, with 
oppofite holes about the fize of a goofe-quill through the centre of each end; if this lark- 
wdiifilc be held between the lips the found of it is manifefily different when the breath 
is fojceably blown through it from within outwards, and when it is fucked from 
without inwartis. Perhaps this might be worthy the attention of organ-builders. 

5. A flop is put to this new generation of air, when about a fifteenth of the whole is 
produced, by its increafing prefTure; and a fimilar boundary is fixed to its abforption or 
deftruvStion by the deertafe of atmofpheric prefTure, As water requires more heat to 
convert it into vapour under a heavy attnofphere than under a light one, fo in letting off 
the water from muddy fifh-ponds great quantities of air-bubbles are fecn to afeend from 
the bottom, which were previoufly confined there by the prefTure of th(j water. Similar 
bubbles of inflanunahJe air are feen to arife from lakes in many feafons of the year, 
wlicn the atmofphere fuddenly becomes light. 

6. The incrcafed ahforptions and evolutions of air muff, like its limple expa^fi^ns, 
depend much on the prcfance or abfence of heat and light, and will lienoe, in refpe£T 
to the times and places of its production andAleftru6tion, be governed by the approach 
or retrocefflon of the fun, and on the temperature, in regard to heat, of various latitudes, 
and j^arts of the fame latitude, fo well explained by Mr. Kirwan. 

, 7. Though the immediate caufe of the deflmCUon or reproduClion of great mafles 
of air at certain times, when the wind cllanges from north to foutl^ or from fouth to 
north can not yet be afeertained; yet as there appears greater difficulty in accounting for 
tills change of wind for any other known caufes, we may ftill fufpeCl; that there exins in 
the a#Ctic and antarCfic circles a Bear or Dragon yet unknown to philofophers, which 
at times fuddenly drinks up, and as fuddenly at other times vomits out one-fifteenth 
pkrt of the atmofphere; and hofie tliat this or fome future age^will learn h9W to govern 
and domefticate a modi'^er which might be rendered of fuch important fervice to mankind. 

* •* ^ 

INSTRUMENTS. 

IF along with the ufual regifiers of the weather obfervations were made on the 
winds in many parts of the earth with the three following inftruments, which might be 
conftruCIed at no great expence, fomtf ufeful information might be acquired, 

M 
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1. To mark the hour when tlie wind changes from north-caft to fouth-weft, and the 
contrary. I'liis might be managed by making a communication from the vane of a 
weathercock to a clock ; in fuch a manner, that if the vane fhould revolve quite round, 
a toot!) on its revolving axis fhould flop the clock, or put back a fmall bolt on the edge 
of a wheel revolving once in twenty-four hours. 

2. To difeover whether in a year more air paffed from north to fouth, or the con¬ 
trary. This might be cfre<Sl:cd by placing a windmill-fail of copper about nine inches 
diameter in a hollow cylinder about fix inches long, open at both ends, and fixed on an 
eminent fituation exactly north and fouth. Thence only a part of the north-caft and 
fouth-weft currents would affe<Sl: the fail fo as to turn it j and if its revolutions w'cre 
counted by an adapted machinery, as the fail would turn one way w’ith the north 
currents of air, and the contrary one with the fouth currents, the advance of tlic 
counting finger either way would ftiew which wind had prevailed moft at the end of 
the year. 

3. To difeover the rolling cylinders of air, the vane of a w^eathercock might be fo 
fufpended as to dip or rife vertically, as well as to have its horizontal rotation. 

RECAPITULATION. 

North-east w'inds confift of air flowing from the nortli, where it feems to be 
occafiottally produced j has an apparent dirciftion from the eaft owing to its not having 
acquired in its journey the increaling velocity of the earth’s furfacej thefe winds are 
analogous to the^trade-winds between the tropics, and frequently continue in the vernal 
mbnths for four and fix weeks together, with a high baromet^tr, and fa'.; or frofty 
‘weather. 2. They fometimes confift of fouth-weft air, which had pafllcl by us or 
oyer us, driven back by a new accumulation of air in the ndrth 'I hefc continue but 
a day^Or two, and are attended with rain. See Note XXV. • 

South-w4st w^nd confifts of air flawing from the fouth, and feems occafionally 
ablbrbed at its arrival to the more northern latitudes. It has a real dircebon firom the 
weft owing to its not having loft in its journey the greater velocity it had acquired i^om 
the earth’s furface from whence it came. Thefe winds are analogous to the monfoons 
between the tropics, and frequently continue 'for four or fix weeks together, with a 
low barometer and rairfy weather. 2. They fometimes confift of north-eaft air, which 
had pafled by us or over us, which becomes retrograde by a commencing deficiency of 
air in the north. Thefe winds continue but a day or two, attended with feverer«ifroft 
with a finking barometer j their cold being increafed by their cxpanfion, as they return, 
into an incipient vacancy. • t *' 

NoRTrfAvEST wiVds confift, firft, of fouth-weft winds, whicbrUiave pafted over us, 
bent down and^ifven back towards the fouth by newly generated northern air. They 
continue? but a day or two, and are attended with rain or clouds. 2. T hey confift of 
north-eaft winds bent down from the higher parts of the atmofphcre, ami having there 
acquired a greatef velocity than the earth’s furface; are frofty or fair. 3, They confift of 
north-eaft winds formed into a vertical fpral eddy, as on the eafter 1 coafts of North 
America, and bring fevere froft. 
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South-east winds confift, firft, of north-cafl winds become retro^Tide, continue 
for a day or two, frofty or fair, finking barometer. 2 . Th^ confift of north-caft winds 
formed into a vertical eddy not a fpi.al one, froft or fair. 

North winds confift, firft, of air flowing flowly from the north, fo that they acquire 
the velocity of the earth’s furface as they approach, are fair or frofty, feldom occur, 
2. They confift of retrograde fouth winds} thefe continue but a day or two, are pre¬ 
ceded by fouth-weft winds i and are generally fucceeded by north-eaft winds, cloudy 
or rainy, barometer rifing. 

South winds confift, firft, of air flowing flowly from the fouth, loofmg their previous 
weftern velocity by the friifion of the earth’s furface as they approach, moift, feldom 
occur. 2. They confift of retrograde north winds; thefe continue but a day or two, arc 
preceded by north-eaft w'inds, and generally fucceeded by fouth-weft winds, colder, 
barometer finkins;. 

East winds confift of air brought haftily from the north, and not impelled farther 
fouthward, owing to a fudden beginning abforjition of air in the northern regions, very 
cold, barometer high, generally fucceeded by fouth-weft wind. < 

West winds confift of air brought haftily from the fouth, and checked from pro¬ 
ceeding furtlier to the nortJi by a beginning produAion of air in the northern regions, 
warm and moift, generally fucceeded by north-eaft wind, 2. They confift of air bent 
down from the higher regions of the atmofphere, if this air be from the fouth, and 
brought haftily it becomes a wind of great .velocity, moving perhaps 60 miles an hour, 
is warm and rainy; if it confifts of northern air bent down it is oi Jefs velocity ^nd 
colder. • 

Application of the pt^eceding Theory to fome Extracts from a Jouriial ifybe 

H^eatkr. J 

Dec. I, 1790. The barometer funk fiiddcnly, and the wind, which had been fome 
daj*s north-eaft with froft, changed to fouth-eaft with an inceflant though moderate 
tall of fnow. A part of the northetji air, which had pafled by us I fuppofc, now 
became retrograde before it had acquired the velocity of the c.'irlb’s furface to the fouth 
of us, and being attended by fome of the fouthern air in its journey, the moiftureof the 
latter became condenfed and frozen by its mixture mith the fonner. 

• t>ec. 2, 3. The wind changed to north-weft and thawed the fnow. A part of the 
^fouthern an*, whicli had pafled by us or over us, with the retrograde northern air above 
deferibed, was now, in its turn driven back, before it had 1^1 th« velocity of the furface 
of the earth to the fouth of us, aj»d confcqucntly became a north-weft wind j and not 
having loft the warmth it brought from the fouth produced a thaw. , 

Dec. 4, 5. Wind changed to north-eaft with froft and a rifing barometer. The air 
from the north continuing to blow, after it had driven back the lowthern air as above 
deferibed, became a north-eaft wind, having lefs velocity than the furface of the earth in 
tins climate, and produced froft from its coldncfs. 
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Dee, 6, 7. Wind now changed to the fouth-weft with inceflant rain and a finking 
barometer. From unknown caufes I fuppofe the quantity of air to be diminifhed in the 
polar regions, and the fouthem air cooled by the Orth’s furface, which was previoufly 
frozen, depofits its moifture for a day or two; afterwards the wind continued fouth-weft 
without rain, as the furfacc of the earth became warmer. 

March 18, 1785. There lias been a long froft; a few days ago the barometer funk 
to 29!, and the froft became more fevere. Becaufe the air being expanded by a part of 
the prefllire being taken off became colder. This day the mercury rofe to 30, and the 
froft ceafed, the wind continuing as before betw'een north and eaft. March 19. Mercury 
above 30, weather ftill milder, no froft, wind north-eaft. March 20. The fame, for 
the mercury rifmg (hews that the air becomes more comprefled by the weight above, 
and in confequence gives out warmth. 

uipril 4, 5. Froft, wind north-eaft, the wind changed in the middle of the day to the 
north-weft without rain, and has done fo for three or four days, becoming again north- 
eaft at night. For the fun now giving- greater degrees of heat, the air afeends as the 
fun, paffes the zenith, and is fupplied below by the air on the weftern fide as well as on 
the eaftern fide of the zenith during the hot part of the day j whence for a few’ hours, on 
the approach of the hot part of the day, the air acquires .a wefterly dirc«fHon in this 
longitude. If the north-w’eft wind had been caufed by a retrograde motion of foriie 
fouthem air, which had paffed over us, it would have been attended with rain or clouds. 

j^pril I o. It rained all day yefterday, the, wind north-weft, this morning there was a 
ftiarp froft, 'Fheievaporation of the moifture, (which fell yefterday) occafioiied by the 
continuance of the wind, produced fo much cold as to freeze the (kw. 

May 1 2. Frequent fliowers with a current of colder wind preceding ever}' fliow'er. 
The ^finking of the rain or cloud prefted away the air from beneath it in its defeent, 
which having (been for a time ftiaded from the fun by the floating cloud, became cooled 
in fome degree. 

June 20. The barometer funk, the wind became fouth-weft, and the whole heaven 
was inftantly covered with clouds. A part of the incumbent atinofpliere having 
vanifhed, as appeared by the finking of the barometer, the remainder became expanded 
by its elafticity, and thence attrafted fome of the matter of heat from the vapour inter¬ 
mixed with it, and thus in a few minutes a total devaporation took place, as in ex- 
haufting the receiver of an air-pump. See note XXV. At the place where the air is 
deftroyed, currents both from the north and fouth flow in to fupply the deficiency, (fjr 
it has been flicwn that there are no other proper winds but thefe two) and the mixture^ 
of thefe winds, produces fo ‘uidden condenfation of the moKture, both by the coldriefs of 
the northern air and the expanfion of both of tliem,, that lightning‘^is given rut, and an 
incipient tornado^akes place j whence thunder is faid frequemlj? to approach againft the 
wind. ' 

Anguji 7.%^ 1732. Barometer was at 31, and 30, in the fame year, it was at 
28 2-tenths. Medical Eflays, Edinburgh, Vol. U. p. 7. It appears fron- thefe journals 
that the mercury at Edinburgh varies fometimes ifcarly three inches, or one tenth of 
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the whole atmofphere. From the journals kept by the Royal Society at London it 
appears feldom to vary more than two inches, or one-fifteenth of the whole atmofphere. 
The quantity of the variation is faid ftill to decreafe nearer the line, and to increafe in 
the more northern latitudes; which much confirms the idea that there exifts at certain 
times a great dcftru< 9 :ion or produiStion of air within the polar circle, 

July 2, 1732. The wefterly winds in the journal in the Medical Efikys, Vol. II. 
above referred to, are frequently marked with the number three to fliew their greater 
velocity, whereas the eafterly winds fddom approach to the number two. The greater 
velocity of the wefterly winds than the eafterly ones is well known I believe in every 
climate of the world j which may be thus explained from the theory above delivered. 
I. When the air is flilJ, the higher parts of the atmofphere move quicker than thofe 
parts which touch the earth, becaufe they are at a greater diftance from the axis of 
motion. 2. The part of the atmofphere where the north or fouth wind comes from 
is higher than the part of it where it comes to, hence the more elevated parts of the 
atmofphere continue to defceiid towards the earth»as either of thofe winds approach. 
3. When fouthern air is brought to us it pofTefles a wefterly direilion alfo, 'owing to 
the velocity it had previoufty acquired from the earth^s furfacej and if it confifts of air 
from the higher parts of ^fhe atmofphere defeending nearer th#* ^arth, this wefterly 
velocity becomes inerrafed. Rut when nnrtlif-in .iir is hrniight to US, it pofiefles an 
apparent eafterly direition alfo, owing to tlic velocity which it had previoufly acquired 
from the earth’s furface being lefs than that of the earth’s furface in this latitude; now if 
the north-caft wind confifts of air defeending from higher parts of the atmofphere, this 
ticficicncy of velocity wiM be lefs, in confequence of the fame caufe, viz. I'he higher 
parts of the atmofphere defeending, as the wind approaches, increafes the real velocity of 
the weftern winds, and decrcafes the apparent velocity of the eaftern ones. 

Oilsber 22. Wind changed from fouth-eaft tojbuth-weft. There is a pop|ilar prog- 
noftication that if the wind changes from the north towards the fouth paffing through 
the caft, it is more likely to continue in the fouth, than if it paftes through the weft, 
which fnay be thus accounted for. If the north-eaft wind changes to a north-weft 
wincf, it ftiews either that a part of the northern air defcend| upon us in a fpiral eddy, 
or that a fuperior current of fouthern air is driven back •, but if a .north-eaft wind be 
changed into a fouth-eaft wind it fliews that the northern air is become retrograde, aii4 
that in a day or two, as foon as that part of it has pafled, which has not gained the 
velocity^qf the earth’s furface in this latitude, it will become a fouth wind for a few 
houfs, and then a fouth-weft wind. 

I'he writer of this lm{>erff<ft /ketch of anemology wifhes it may incite fom» p^fon of 
greater leizuie aitd ability to attend to tljis fubjeCt, and by comparing the .various meteo¬ 
rological journals and obfervations already publiftied, to conftru<ft a more iccurat^ ai'd. 
methodical treatife on this iiitercfting branch of philoftJphy, 
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And wed the enamoured Oxygene to Light. Canto IV. i- 34* 

WHEN points or hairs are put into fpring-water, as in the experiments of Sir B. 
Thompfon, (Philof. Tranf. Vol. LXXVII.) and expofed to the light of the fun, much 
air, which loofely adhered to the water, rifes in bubbles, as explained in note on Fucus, 
Vol. IL A ftill greater quantity of air, and of a purer kind, is emitted by Dr. Prieftley’s 
green matter, and by vegetable leaves growing in water in the fun-lhine, according to 
Mr. Ingenhouze’s experiments; both which I fufpc^l to be owing to a decompofition of 
the water perfpired by the plant, for the edge of a capillary tube of great tenuity may be 
confidered as a circle of points, and as the oxygene, or principle of vital air, may be ex¬ 
panded into a gas by the fun’s light i the hydrogene or inflammable air may bv detained 
in the pores of the vegetable. * 

Hence plants growing in the (hade are white, and become green by being expofed to 
the fun's Jight: for their natural colour being blue, the addition of hydrogenc adds 
yellow to this blue, and ranr them green. I fuppofe a limilar circumftance takes place 
in animal bodies; their perfpirable matter as it efcapes in the fun-fliine becomes decom- 
pofed by the edges of their pores as in vegetables, though in lefs quantity, as their per- 
. fpiration is Ifcfs, and by the hydrogenc being retained the (kin becomes tamed yellow. 
In proof of tViis it muft be obferv'ed that both vegetable and animal fubilancc.s become 
bleached white by the fun-beams when they are dead, as cabbage-flalks, bones, ivory, 
sak'ow, bees-wax, linen and cotton cloth; and hence I fuppofe the copper-coloural 
natives o^ funny countries might beco|ne etiolated or blanclied by being kept from their 
infancy in the dark, or removed for a lew generations to more northerly climates. 

It is probable that on a funny morning much pure air becomes fepaiated from the 
dew by means of the points of vegetables on which it adheres, and much inflatnmable 
air imbibed by the vegetable, or combined ^yith it; and by the fun’.s light thus decom- 
pofing water tho elfeds of it in bleaching linen feeins to depend (as defaribed in 
Note X.} : the water is dccompofed by the light at the ends or point^> of the cotton or 
thread, and the vital air unites with the phlogiftic or colouring matters of the cloth, 
and produces a new acid, which is either itfelf colourlcfs or waflics out, at ftic fame 
time the inflammable part of the water efcapes. Hence there feems a rcafon w'hy cqfton 
bleaches, fo much*, fooner than linen, viz. becaufe ifs fibres qre three or four time's 
fliorter, and therefore protrude fo many mo^e points, which feem lo facilitate the 
liberation of/ihe vital air from the inflammable part of the water. 

Bee’s wax becomes bleached by expofure to the fun and dews in a fmllar manner as , 
metals become calcined or rufty, viz. by the water on their furface !icing decompofed; 
and hence the inflammable material which caufed the colour bccor<*.s, united with vital 
air forming a new acid, and is wafhed away. 
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Oil clofe flopped in a phial not full, and expofed long to the fun’s light, becomes 
bleached, as I fuppofo, by the dccompofition of the water it contains; the inflammable 
air lifing above the furface, and the vital air uniting with the colouring matter of the oil. 
For it is remarkable, that by (hutting up a phial of bleached oil in a dark drawer, it in a 
little time becomes coloured again. 

The following experiment fliews the power of light in feparating vital air from 
another bafis, viz. from azote. Mr. Scheel inverted a glafs veflei filled with colourlefs 
nitrous acid into another glafs containing the fame acid, and on expofmg them to the 
fun’s light, the inverted glafs became partly filled with pure air, and the acid at the fame 
time became coloured. Scheel in Crell’s AnnaL 1786. But if the veflei of colourlefs 
nitrous acid be quite full and flopped, fo that no fpace is left for the air produced to ex¬ 
pand itfelf into, no change of colour takes place. Prieftley’s Exp. VI. p, 344. See Keir’s 
very excellent Chemical Dictionary, p. 99. new edition. 

A fun-flower three feet and half high according to the experiment of Dr. Hales, per- 
fpired two pints in one day (Vegetable Statics.) which is many times as much in pro¬ 
portion to its furface, as is perfpired from the fufface and lungs of animal bodies j it 
follows that the vital air liberated from the furfaces*of plants by the funfliine muft much 
exceed the quantity of it abforbed by their refpiration, and that hence they improve the air 
in which they live during the light part of the day, and thus blanched vegetables will 
fooner become tanne/l into green by the fun's light, than etiolated animal bodies will be¬ 
come tanned yellow by the fame means. 

It is hence evident, that the curious difeovery of Dr. Prieftley, that his green vegetable 
m.'ittcr and other aquatic plants gave out vital air when the fun (hone iJ|>on them, and* 
the leaves of other plants did the fame when immerfed in water, as obferved by Mr. 
ingenhouze, refer to the perfpiration of vegetables not to their re/piration. Becauib Dr. 
Pricflley obferved the pure air to come from both fides of the leaves and even^frortf tile 
ilalks of a water-flag, whereas one fide of thci^eaf only ferves the office of/lungs, and 
certainly not the flalks. Exper. on Air, Vol. III. And thus in refpe(fl to the circum- 
flanccj in which plants and animals feemed the flirthereft removed from each other, I 
ine&n in their fuppofed mode of refpiration, by which one was believed to purify the air 
which the other had injured, they feem to differ only in degree, and the analogy between 
them iKimains unbroken. * 

Plants are faid by many writers to grow much fafter in the night than in the day ;''as 
is payrtcularly obfervable in fccdlings at their rifing out of the ground. 'I’His probably 
is a confcquencc of their fleep rather than of the abfence of light j and in this I fuppofe 
they alfo refembJc animal bodiesf 
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While in bright veins the JilveryJap ajcends. Canto IV, 1 . 419. 

A S buds are the viviparous offspring of vegetables, it becomes neceflary that 
they Ifliould be furnifhed with placental veflels for their nourifhment) till they acquire 
lungs or leaves for the purpofc of elaborating the common juices of the earth into nutri¬ 
ment. Xhefe veflels exift in bulbs and in feeds, and fupply the young plant with a 
fweet juice till it acquires leaves, as is feen in converting barley into malt, and apjjcar'; 
from the fweet tafte of onions and potatoes, when they begin to grow. 

'I'he placental veflels belongmg to the buds of trees are placed about the roots 0/ 
mofl, as the vine; fo many roots arc furnilhed with fweet or mealy matter as fern-root, 
bryony, carrot, turnip, potatoe, or in the alburnum or fap-wood as in thofe trees which 
produce manna, which is depolited about the month of Auguft, or in the joints nf fuga^ 
cane, and gralTes; early in the fprin^ the abforbent mouths of thefe veflels d.-ink up 
moifturc from the earth, with a facbharine matter lodged for that purpofc duri igtiie 
preceding autumn, and pufli this nutritive fluid up the veflels of the alburnum to every 
individual bud, as is evinced by the experiments of Dr. Halesj and of Mr. Walker in the 
Edinburgh Philofophical I'ranfaa. The fornxer obferved that the fap from the flump 
of a vine, which he had cut off in the beginning of April, arofe twenty-one feet high in 
tubes affixed to it for that purpofc, but i‘n a few weeks it ceafcd to bleed at all, and Dr. 
.Walker mark«a the piogrefs of the afeending fap, and found .likewife that as foon as 
the leaves became expanded the fap et-afrd to rife; the afeending juice of fume trees is fo 
copious and fo fweet during the fap-feafon that it is ufed to make wine, ds the birch, 
hfctwla, and fyeamore, acer pfcudo-plalinus, and particularly «the palm. 

During^^his afeent of the fap-juice eaq^i individual leaf-bud expands its new leaves, and 
fhoots down new roots, covering by their intertexture the old bark with a new one j 
and as foon as thefe new roots (or bark) are capable of abforbing fufficient juice,^ from 
the earth for the fupport of each bud, and the new leaves are capable of performing tl»eir 
office of expofuig thefe juices to the influence cf the air; the pb.cental veflels ceafe 
to a<a, coalefce, aod^re transformed from fap-wood, or alburnum, into inert wood; 
feqving only for the fupport of the new tree, which grows over them. 

Thus from the pith of the new bud of the horfe-chefnut five veflels pafs out ikrpugh 
tlie circle of the placental veflTels above deferibed, and carry with them a minufer circle 
of thofe veffcls; thefe five bundles of veflels unite afteg their exit, and form the foot- 
ftalk or .jvsiiole of the new five-fingered leaf, to be fpoken of h»r£after. This flrutflure 
is well feen by cutting off a leaf of the horfe-tjiefnut (i^fculus Hippocaftanum) in 
Septei^ber before it falls, as the buds of this tree are fo large that the flower may be feen 
in them with the naked eye. *' 
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After a time, perhaps about midfummer, another bundle of veflels palles from the 
pith through the alburnum or fap-veflcls in the bofom of each leaf, and unites by the 
new bark with the leaf, which becomes either a flower-bud or a leaf-bud to be expanded 
in the enfuing fpring, for which purpofe an apparatus of placental veflels are produced 
with proper nutriment during the progrefs of the fummer and autumn, and thus 
the vegetable becomes annually increafed, ten thoufand buds often exifting on one tree, 
according to the eftimate of Liruieus. Phil. Bot. 

I'he vafcular conneclion of vegetable buds with the leaves in whofe bofoms they are 
formed is confirmed by the following experiment, ( 0 £l. 20, 1781.) On the extremity 
of a young bud of the Mimofa (fenfitive plant) a fmall drop of acid of vitriol was put by 
means of a pen, and, after a few feconds, the leaf in whofe axilla it dwelt clofed artd 
opened no more, though the drop of vitriolic acid w'as fo fmall as apparently only to 
injure the fummit of the bud. Does not this feem to fhew that the leaf and its bud 
have conne£ling veflels though they arife at different times and fi'om different parts of 
the medulla or pith? And, as it exifls previoufly to it, that the leaf is the parent of 
the bud ? 

This placentation of vegetable buds Is clearly evinced from the fweetnefs of tlic 
rifing lap, and from its ceafing to rife as foon as the leaves are expanded, and thus 
coniplcats the analogy between buds and bulbs. Nor need we wonder at the length 
of the umbilical cords of buds finco that muft correfpond with their fituation on 
the tree, in. the fame manner as their lymphatics andT arteries are proportionally 
elongated. ^ 

It does not appear probable that any umbilical artery attends tnefe placental al 5 - 
forhents, fince, as there feems to be no fyflem of veins in vegetables to bring back ' 
the blood from the extremities of their arteries, (except their pulmonary veins,) there 
could not be any vegetaiile fliiids to be returned to their placenta, whi^i irT'v^gc- 
tablcs feems to be fimpiy an organ for nutrjition, whereas the placenta df the animal 
fuetUs feems likewife to ferve as a refpiratory oVgan like the gills of fifltcs. 
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And refluent blood in milky eddies bends. Canto IV. 1 . 420. 

THE individuality of vegetable buds was fpoken of before, and is confirmed by the 
method of raifing all kinds of trees by Mr. Barnes. (Method of propagating Fruit Trees. 
1759. Lond. Baldwin.) He cut a branch into as many pieces as there were buds or 
leaves upon it, and wiping the two wounded ends dry he quickly applied to each a 
cement, previoufly warmed a little, which confided principally of pitch, and planted them 
in the earth. The ufe of this cement I fuppofe to confift in its preventing the bud from 
bleeding to death, though the author aferibes it to its antifceptic quality. 

Thefc buds of plants, which are thus each an individual vegetable, in many circum- 
fiances refemble individual animals, but as animal bodies are detached from the earth, 
and move from place to place in fearbh of food, and take that food at confulcrable 
intervals of time, and prepare it for their nourifliment within thcii^'own bodies after 
it is taken, it is evident they muft require many organs and powers which arc not 
neceflary to a ftationary bud. As vegetables are immovcably fixed to the foil from 
whence they draw their mourilhment ready prepared, and tJtis uniformly not at returning 
intervals, it follows that in el^amining their anatome we are not to look for mufclcs of 
locomotion, as arms and legs; nor for organs to receive and prepare their nouriflimerit, 
as'a ftomach and^owels; nor for a refervoir for it after it is prepared, as a general fyfiem 
of veins, which in locomotive animals contain*; and returns the fupeifluous blood 
which is left after the various organs of fecretion have been fupplied, by which con- 
triv^htftJ they are enabled to live a long time without new fuppilies of food. 

'I'he part^which we may expert to fim} in the anatome of vegetables correfpondent 
to thofe in the animal economy are, 1. 'A fyftcm of abforbent veflcls to imbibe the 
moifture of the earth fimilar to the ladteal vcflels, as in the roots of plants ; and another 
fyftem of abforbents fimilar to the lymphatics of animal bodies, opening its mouths 
on the internal cells and external furfaces of rvegetables; and a third fyftem of ab¬ 
forbent veflels correffiondcnt with thofe of the placentation of the animal feetus. 2. A 
pulrnbnary fyftem correfpondent to the lungs or gills of quadrupeds and fiflt, by 
which the fluid abforbed by the ladieals and lymphatics may Be expofed to the ^in¬ 
fluence of the air, this is done by the green leaves of plants, thofe m the air re- 
fembling lungs, and thofe *’n the water refembJing gills stand by the petals of flower^. 
3- Arteriaf fyftems tef convey the fluid thus elaborated to the various glands *of the 
vegetable for the purpofes of its growth, nutritidii, and va«ious fecretions. 4. The 
various glands ^vhich feparate from the vegetable blood the honey, w'ax, gum, refin, 
ftarch, fugar, effential oil, &c. 5. '^I'he organs adapted for their pro{>agation or re¬ 
production. 6. Mufeks to perform feveral motions of their parts. 
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I. The exiftence of that branch of the abforbent vefiels of vegetables which refembles 
the ladleals of animal bodies, and imbibes their nutriment from the moift earth, is 
evinced by their growth fo long as moiflure is applied to their roots, and their quickly 
withering when it is withdrawn. 

Befides thefe abforbents in the roots of plants there arc others which open tlieir 
mouths on the external furfaces of the bark and leaves, and on the internal furfaces of 
all the cells, and between the bark and the alburnum or fap-wood; the exiftence of 
thefe is Ihewn, becaufe a leaf plucked off and laid with its under fide on water will not 
wither fo foon as if left in the dry air,— the fame if the bark alone of a branch which 
is feparated from a tree be kept moift with water,—and laftly, by moiftening the 
alburnum or fap-wood alone of a branch detached from a tree it will not fo foon wither 
as if left in the dry air. By the following experiment thefe veflels were agreeably vifible 
by a common magnifying glafs, I placed in the fuminer of 1781 the footftalks of fomc 
large fig-leaves about an inch deep in a decoilion of madder, (rubia tin^lorum,) and 
others in a deco£tion of logwood, (haematoxylum campechenfe,) along with fome fprigs 
cut off from a plant of picris, thefe plants werft chofen becaufe their blood is white, 
after fome hours, and on the next day, on taking out either of thefe and cutting off 
from its bottom about a^ quarter of an inch of the ftalk an internal circle of red points 
appeared, which were the ends of absorbent veflels coloured red with the deco<£i:ion, 
while an external ring of arteries was feen to bleed out haftily a milky juice, and at once 
evinced both the abforbent and arterial fyfteint Thefe abforbent veflels have been called 
by Grew, and MalphigI, and fome other philofophers, bronchi, and eri^eoufly fuppofed 
to be air-veflels, it fs probable that thefe vefiels, when cut through, may effufe their, 
fluids, and receive air, their fides being too ftiff to collapfe; liiicc dry wood emits air- 
bubles in the exhaufted receiver in the fame manner as moift wood. m • 

'I'he ftru£lure of thefe vegetable abforbents ^onfifts of a fpiral line, aivd j^t of a veflel 
interrupted with valves like the animal lympl^tics, fince on breaking almoft any tender 
leaf and drawing out fome of the fibres which adhere longeft this fjfiral ftru£lure 
becc^ncs vifible even to the naked eye, and diftin£lly fo by the ufe of a common lens. 
See Grew, Plate 51. ^ • 

Infuch a ftru£lure it is eafy to conceive how a vcrmiculai; or«periftaltic motion of 
the Veflel beginning at the loweft part of it, each fpiral ring fucceffively contraifting •itfelf 
till it fills up the tube, muft forcibly pufh forwards its contents, as from the roots of 
vints in the bleeding fcafon j and if this vermicular motion fliould begin at the upper 
ond of the veflel it is as eaf^ to fee how it muft carry its contained fluid in a contrary 
direiStion. T'he retrograde motion of the vegetable abforbent veflais is fheWn*by cutting 
a forked branch from a tiye, and inynerfing a part of one of the forks in water, which 
will for many days prevent the other from withering; or it is (hewia by planting a 
' willow branch with the wrong end upwards. Tlfis ftru£lure in fome degree obtains in 
the efophagus or throat of cows, who by fimilar means convey their food firft downwards 
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and afterward upwards by a retrograde motion of the annular mufclcs or cartilages for 
the purpofe of a fecond ir.aftication of it. 

11 . T he fluids thus drank up by the vegetable abforbent veflcls from the earth, or 
from the atmofphcre, or-from their own cells and interftices, are carried to the foot-flalk. 
of every leaf, where the abforbents belonging to each leaf unite into branches, forming 
fo many pulmonary arteries, and arc thence difperfed to the extremities of the leaf, as 
may be feen in cutting away flice after fljcc the footflalk of a horfe-chefnut in September 
before the leaf falls. T'herc is then a compleat circulation in the leaf, a pulmonary vein 
receiving the blood from the extremities of eacli artery on the upper fide of the leaf, 
and joining again in the footflalk of the leaf ihefe veins produce fo many arteries, or 
aortas, which difpcrfe the new blood over the new bark, elongating its veflels, or jiro- 
ducing its fecretions; but as a refervoir of blood could not be wanted by a vegetable bud 
which takes m its nutriment at all times, I imagine there is no venous fyflem, no veins 
properly fo called, which receive the blood which w^as to fpare, and return it into the 
pulmonary or arterial fyflem. i 

The want of a fyflem of veins was aountenanced by the following experiment; ] cut 
off feveral Hems of tall fpurge, (Euphorbia heliofcopia) in autumn, about the centr * of 
the plant, and obferved tenfold the i^uantity of milky juice 00/.C from the upper ih:in 
from the lower extremity, which could hardly have happened if tlierc had been a venous 
fyflem of veflels to return the blood from the roots to the leaves. 

Thus the vegetable circulation, complete in the lungs, but probably in ihc otJier 
part of the lyftepj deficient in refpeft to a fyflem of returning vein.s, is carried forw’artls 
without a heart, like the circulation through theiJivers of animals whe e the blootl 
"brought from the inteftines and mefentcry by one vein is difperfed through the li\’cr by 
thc^eya portarum, which aflumes the office of an artery. See Note XXX VIE 

At the fftoe time fo minute are the veflels in the intertexture of the barks of plant s, 
which belong to each individual bud, t| at a general circulation may poflibly c\ifl, 
though we have not y'Ct been able to difeover the venous part of it. 

There is however another part of the circulation of vegetable juices vifible toTlij; 
naked eye, and that is in the corol or petals of flowers, in which a part of the blood of 
the plant is expofed to the influence of the air *and light in the fame manner as ih the 
foliage, as will be mentioned more at large in Notes XXXVfl and XXXIX. ‘ 

Thefc circulations of their refpeifive fluids feem to be carried on in the veflels of 
plants precifely as in animal bodies by their irritability to the ftimulus of their atJaVted 
fluids, and not by any mechanical or chemical attradtion, for their abforbepl veflela 
propel the juisje upwards, wlliich they drink up from the earth, wjth great violence; I 
fuppofe wim much greater than is exerted by the la^eais of animus, probably owing to 
the greater minutenefs of thefe veflels in vegetables alid the greater rigidity of tlu.ir coats. 
Dr. Hale's in the fpring feafon cut oft\a vine near the ground, and by fixii g tubes on the 
remaining flump of it, found the fap to rife twenty-one feet in the tube by the propulflvc 
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.power of tlicfj abforberits of the roots of it. Veget. Stat. p. 102. Such a power cannot 
be produced by capillary attraclion, as that could only raife a fluid nearly to the upper 
edge of tiie attracling cylinder, but not enable it to flow over that edge, and much Jefs 
to rife 21 feet above it. What then can this power be owing to? Doubtlefs to the living 
activity of the abforbent vcflels, and to their increafed vivacity from the influence of the 
warmth of the fpring fucceeding the w'mter’s cold, and their thence greater fufccptibility 
to irritation from the juices which they abforb, refembling in all circumftanccs the 
action of the living vefl'eis of animals. 


Note XXXVIl.-VEGETABLE RESPIRATION. 

fl-read in air the leaves rejpnng ple^. Canto IV. 1. 421 . 

# 

I. THERE have been various opinions concerning the ufe of the leaves of plants 
in the vegetable reconomy! Some have contended that they are perfpiratory organs; 
tliis does not feem probable from an experiment of Dr. Elales, Veg. Stat. p. 30. He 
found by cutting off branches of trees with apples on them, and taking off the leaves, that 
an apple exhaled about as much as two leaves, ’the furfaces of which were nearly equal 
to the apple; whence it,wouId appear that apples have as good a claim to be termed per-* 
fpiratory organs as leaves. Others have believed them excretory organs of cxcremen- 
tious juices; but as the vapour exhaled from vegetables has no tafte, this idea is no more 
probable than the other; add to this that in inoifl. weather, they do not app^r 
fpire or exhale at all, t* t 

I'hc internal furface of the lungs or alr-velTers in men, are faid to be equal to the ex¬ 
ternal Surface of the whole body, or about fifteen fquare feet; on this furface the blood 
is ekpofed to the influence of the refpired air through the medium however of a tliin pel¬ 
licle ; by this expofure to the air it has its colour changed froib deep red to bright fcarlet, 
and acquires fomething fo necefiary to the cxiftence of life, that We can live fcarcely a 
minute without this wonderful procefs. 

analogy between the leaves of plants and the lungs cr gills of animals fecins to 
en^brace* fo many circumftances, that we can fcarcely withhold our aflent to their per¬ 
forming fimilar offices. • • 

I. The great furface ftf the leaves compared to that of the trunk dhd branch’eS of trees 
is fucli, that it would feem' 'to be an flt'gan well adapted for the purpofe of expofing the 
I'egetable juices to the influence of the air; this howjpver wc flrall fee aftefwards Is pro¬ 
bably performed only by their upper furfaces, yet even in this cafe the furface of the 
leaves in general biaf a greater proportion to the furface of the tree, than the lungs of 
animals to their‘external furfaces. 
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2. In the lungs of animal, the blood after having been expofed to the air In the ex¬ 
tremities of pulmonary artery, is changed in colour from deep red to bright fcarlet, and 
certainly in fomc of its eflential properties; it is then colle^led by the pulmonary vein 
and returned to the heart. To Ihew a fimilarity of circumftance in the leaves of plants 
the following experiment w^as made, June 24, 1781 ; A ftalk with leaves and feed- 
veffels of large fpurge (Euphorbia heliofcopia) had been feveral days placed in a deco 61 :ion 
of madder (Rubia tin£l:orum) fo that the lower part of the ftem, and two of the undermofl: 
leaves were immerfed in it. After having walhed the immerfed leaves in clear water, I 
could readily difeern the colour of the madder palling along the middle rib of each leaf. 
This red artery was beautifully vifiblc both on the under and upper furfacc of the leaf; 
but on the upper lide many red branches were feen going from it to the extremities of 
the leaf, which on the other fide were not vifiblc except by looking through it againft 
the light. On this under fide a fyftem of branching vefiels carrying a pale milky fluid 
were feen coming from the extremities of the leaf, and covering the whole underfide of 
it, and joining into two large veins, one on each fide of the red artery in the ruddle rib 
of the leaf, and along with it defeendmg to the footflalk or petiole. On flitting one of 
thefe leaves with fcillars, and having a common magnifying lens ready, the milky blood 
was feen oozing out of the returning veins on each fide of the red artery in the midelJe 
rib, but none of the red fluid from the artery. 

All thefe appearances were more eafily feen in a leaf of Picris treated in the fame 
manner; for in this milky plant the ftems and middle rib of the leaves are fometimes 
naturally coloured reddifli, and hence the colour of the madder feemed to pafs further 
.into the ramifications of their leaf-arteries, and was there beautifully ^ lilblc w-ith the 
returning branches of milky veins on each fide. 

3. From thefe experiments the upper furface of the leaf appeared to be the immediate 
ofgaSv of/cfpiration, bccaufe the coloured fluid was carried fo the extremities of the leaf 
by veflels 'moft confpicuous on the uppity furface, and there clianged into a milky fluid, 
which is the blood of the plant, and the'n returned by concomitant veins on the under 
furface, which were feen to ooze when divided with fcillars, and wliich in Picris,- parti¬ 
cularly render the under furface of the leaves greatly whiter than the upper one. 

4. As the upper furfacL' of leaves conftitu.es the organ of refpiration, on which the 
fap is expofed in fJie terminations of arteries beneath a thin pellicle to the a( 5 fion‘of the 
atmofphere, thefe furfiices in many plants ftrongly repel moiflure, as cabbage-leaves, 
whence the particles of rain lying over their furfaces without touching them, as obYtrvcd 
by Mr. Melville (Eflays Literary and Plulofop. Edinburgh) have the appearance of glo¬ 
bules of quickfilver. And hence leaves laid with the upper furfaces on water, wither as 
foon as in'the dry ^r, but continue green many days, if placed* with the under furfaces 
on water, as appears in the experiments of Monf.^Bonnet (Lfage des Fevilles.) Hence 
fome pqUaticiplants, as the WaterJily (Nympheea) have the lower fidcs of their leaves 
floating on the water, while the upper furfaces remain dry in the air. 

5 . As thofe infedts, which have many fpiracula, or breathing '.nettures, as wafps 
and flies, are immediately fuflfocated by pouring oil upon them, 1 c? efully covered with 
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, oil the furfaces of leveral leaves of Phlomis, of Portugal Laurel, and Balfams, and though 
it would not regularly adhere, 1 found them all die in a day or two. 

Of aquatic leaves, fee Note on Trapa and on Fucus, in V ol. 11 . to which muft be added 
that many leaves are furni filed with mufcles about their footftalks, to turn their upper 
furfaces to the air or light, as Mimofa and Hedyfarum gyrans. From all thefe analogies 
I think there can be no doubt but that leaves of trees are their lungs, giving out a phlo- 
giftic material to the atmofphcre, and abforbing oxygenc or vital air. 

6. 7 'he great ufe of light to vegetation would appear from this theory to be by difen- 

gaging vital air from the water which they perfpire, and thence to facilitate its union 
with their blood expofed beneath the thin furface of their leaves; fmee when pure air is 
thus applied, it is probable, that it can be more readily abforbed. Hence in the curious 
experiments of Dr. Prieftley and Mr. Ingenhouzc, fome plants purified air lefs than 
others, that is, they perfpired lefs in thefunfhinc; and Mr. Scheele found that by putting 
peas into water, which about half-covered them, that they converted the vital air into 
fixed air, or carbonic acid gas, in the fame manner as in animal refpiration. See Note 
XXXIV. * 

7. The circulation in the lungs or leaves of plants is very fimilar to that of fifh. In 
fifh the blood after having pafled through their gills does not return to the heart as from 
the lungs of ajr-brc.athing animals, but the pulmonary vein taking the ftrudfure of an 
artery after having received the blood from the gills, which there gains a more florrid 
colour, difiributes it to the other parts of their bodies. The fame fi:ru£ture occurs in the 
livers of fifii, whence we fee in thofe animals two circulations independent of the power 
of the heart, viz. that bqginning at the termination of the veins of the gills* and branching 
through the mufclcsj and that which pafles through the liver; both which arc carried « 
on by the adlion of thofe refpetSlive arteries and veins. Monro’s Phyfiology of Fifii, p. 19, 

'Fhe courfe of the fluid 5 »»in the roots, leaves, and buds of vegetables feems^o bif pft*- 
formed in a manner funilar to both thefe. Fi^ the abforbent veflcls of tly roots and 
furfaces unite at the footftalk of the leaf; and «ien, like the Vena Portarum, an artery 
comn|cnces witliout the intervention of a heart, and fpreads the fap in its numerous rami¬ 
fications on the upper furface of the leaf; here it changes its colour and properties, and 
becomes vegetable blood; and is again ccilleiled by a pulmdhary vein on the under fur- 
facc of the leaf. 'Fhis vein, like that which receives the blood•frefin the gills of fiih, 
aflumes the office and name of an artery, and branching again difperfes the blood Cip- 
warclto the bud from the footftalk of the leaf, and downward to the roots; where it is 
all expended in the various fecretions, the nourifiiment and growth of the plant, as faft as 

it Is prepafed. • • 

11 . The organ of refifiration already fpoken of belongs particularly to the ihoots or 
buds, but there is another •pulmonary^ fyftem, perliaps totally independent of the green 
foliage, which belongs to the frudfification only, I mean the corol or pitals. in this 
there is an artery belonging to each petal, which conveys the vegetable blood to its ex¬ 
tremities, expofmg it to the light and air under a delicate membrane covering the interna! 
furface of the petal, where it often ciiaages its colour, as is beautifully fecn in fome party- 
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coloured })opples; though it is probable fome of the iridefcent colours of flowers may be 
owing to the different degrees of tenuity of the exterior membrane of the leaf rcfradling 
the light like foap-bubbles, the vegetable blood is then returned by correfpondent vcgc- 
t.,bic veins, cxa£lly as in tlic green foliage; for the purpofes of the important fecretions 
ot honey, wax, the finer eflential oil, and the prolific dull: of the anthers. 

1. '['he vafcular flru£lure of the corol as above deferibed, and wliich is vifiblc to the 
naked eye, and its expofing the vegetable juices to the air and light during the day, 
evinces that it is a pulmonary organ. 

2. As the glands which produce the prolific dufl of the anthers, the honey, wax, and 
frequently fomc odoriferous eflential oil, are generally attached fo the corol, and always 
(all off' and pcrifli wdth it, it is evident lliat the blood is elaborated or oxjgenated in this 
pulmonary f'yflem for the purpofc of thefe important fecretions, 

3. Many flowers, as the Colchicum, and Hamamelis arife naked in autumn, no green 
leaves appearing till the enfuing fpring; and many others put forth tlieir fiow'ers and 
complete their impregnation early in the fpring before the green foliage appear;,, as 
Mczeicon, cherries, pears, which lhc\\-s that thefe corols are the lungs belonging to rlic 
fructification. 

4. 'I'his organ docs not feem to have been neccfiai*)’ for the defence of the it.miens 
and piflils, fince the calyx of many flowers, as 'Fragopogon, performs tliis office; and in 
many flowers thefe petals themfcives are fo tender as to require being fliut up in the caljx 
during the night, for what other ufe then can fuch an apparatus of vefll-Is lac defignctl ? 

5. In the HcUcborus-nigcr, Chriflmas-rofe, after the feeds are grown to t certain fizc, 
tthc nectaries a^d flamens drop off, and the beautiful large white petal change their 
colour to a deep green, and gradually thus become a calyx inclofing at<d d'fendinr!; the 
ripening feeds, hence it would feem that the white vcfTels of the corol ferved the office of 
expoTng the blood to the aiStion of the air, for the purpofes ,of feparating or producing 
thc honey', wax, and prolific dufl, and when thefe wore no longer wanted, that thefe 
veffels coalkccd like the placental veflcl:/ of animals after their birth, and thus ccafed to 
perform that office and lofl at the fame time their white colour. Why Ihould the\^ loofc 
their white colour, unlefs they at the fame rime lofl fome other property befidcs that of 
defending the feed-velTcl, which„thcy ftill continue to defend ? 

6. From thefe*obfiervations I am led to doubt whether green leaves be abfqjutely 
neteflary to the progrefs of the fruit-bud after the lafl year’s leaves are fallen off, 'Fhc 
green leaves ferve as lungs to the flioots and fofler the jicw buds in their b^pms, 
whether thefe buds be leaf-buds or fruit-buds; but in the curly fpring the fnlit-buds 
expand their corols, whicji are their lungs, and feem not. longer to require grten leaves; * 
hence the wine bearst fruit at one joint without leaves, and puts 'aut a leaf bud at another 
joint without fruit. And 1 fuppofe the green logves vdiicivrile out of the earth in the 
fpringtfrom ttc Colchicum are for the purjx^ie of producing the new' bulb, and its plur 
renta, and not for the giving maturity to the feed. When currant or goofberry trees 
lofe ihe'ir leaves by the depredation of infers the fruit continues to be formed, tJiough 
Jefs fweet and lefs in fiz<f. 
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7, From thefe fsuSls it appears that the fiowcr-bi«J after the cwol falls (which is its 
lungs,) and the ftamens and ne(Jfeiry along with it, becomes fimply an uterus for the 
purpofe of fupplying the growing embryon with noarilhment, together with a lyftem 
of abforbent veflels which bring the juices of the earth to the footfltalk of the fruits 
and which there changes into an artery for the purpofe of diftributing the lap for the 
fecretion of tlie faccharine or farinaceous or acefeent materials for the ufe of the 
embryon. At the fame time as all the veSIs of the dijBferent buds of trees inofculatc 
or communicate with each other, the fruit becomes fweetcr and larger when the green 
leaves continue on the tree, but the mature flowers themfclves, (the fucceeding fruit 
not confidered) perhaps fuffer little injury from the green leaves being taken oflF, as 
fomc florifts have obferved. 

8. That the veffels of different vegetable buds inofculatc in various parts of their 
circulation fs rendered probable by the increafed growth of one bud, when others in 
its vicinity are cut away; as it thus feems to receive the nouriflmicnt which was before 
divided araongft many. 


NOTE XXXVIII.—vegetable IMPREGNATION. 
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Ijme out their hour and leave their lives in air. Canto IV. 1 .456. • 

FROM the accurate ttKperiments and obfervadons of Spallanzani it ajppea/f that 
in the Spartium Junceum, rulh-broom, the very minute feeds were difeemed in the pod 
at leaft twenty days before the flower is in full lloom, that is twenty days before fecunda¬ 
tion. At this time alfo the powder of the anthers was vifible, but glued faff to their fum- 
mits. The feeds however at this time^ and for ten days after the bloffom had fallen off, 
appeared to confift of a gelatinous fubftan^e. On the ekvendi day after the falling of the 
blofl^m* the feeds became heart-lhape, with the bafis attached by aa appendage to the pod, 
and a white point at the apex; this white point was on preffure found to be a cavity*m- 
cludi^g a drop of liquor. 

On the 25th day the cavity which at firff appeared at the apex was much enlarged and 
, fllll foil of liquor, it alfo confined a very fmall femi-tranfparent body, of a yellowilh 
colour, gelatinous, ahAfoted by its two oppofite ends to the fldes of the cavit^.* 

In, a month the feed was much iftilarged and its fhape changed foom a heart to a 
kidney, the little body contained in the cafity was increafed in bulk> and Vtas lefs 
tran^arent, and gelatinous, but there yet appeared no organbution. 
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On the 40th day the cavity now grown larger was quite filled with the body, which , 
was covered with a thin membrane; after this membrane was removed the body appeared 
of a bright green, and was eafily divided by tire point of a needle into two portions, 
which imnifeftly formed the two lobes, and within thcfe attached to the lower part tlie 
exceedingly (mail plantule was eafily perceived. 

The foregoing obfervations evince, i. That the feeds exift in the Ovarium many 
days before fecundation, z. That they remain for fome time foUd, and then a cavity 
containing a liquid is formed in them. 3. That after fecundation a body begins to 
appear within the cavity fixed by two points to the fidcs, which in procefs of time proves 
to be two lobes containing a plantule. 4. That the ripe feed confifts of two lobes 
adhering to a plantule, and fuirounded by a thin membrane which is itfelf covered with 
a hufk or cuticle, Spalanzani’s Differtations, Vol. II. p. 253. 

The analogy between feeds and eggs has long been c^ferved, and is confirmed by the 
mode of their prodmftion. The egg is known to be formed within the hen long before 
its impregnation; C. F. Wolf aflerts that the yolk of the egg is nouriflted by the vcfiels 
of the mother, and that it has from tliofe its arterial and venous branches, but that after 
impregnation thefe veffcls gradually become impervious and obliterated, and th.it new 
ones are produced from the fetus and difperfed into the yolk. Haller’s Phyfiolog. 
Tom. VIII. p. 94. The young feed after fecundation, I fappofe, is nourifhed in a 
iimilar manner from the gelatinous liquor, which is previoufly depofited for that purpofe; 
the uterus of the plant producing or fecretmg it into a refervoir or amnios in which tlie 
embryon is lodged, and that the young embryon »» furniflied with vefTels to abforb a 
part of It, as in the very early embryon in the animal uterus. 

The fpawn of frogs and of fifh is delivered from the female before its impregnation, 
M. Bonnet fays that the male falamandcr darts his femen into the v^^ater, where it 
a Ijjtle whitifh cloud which is afterwards received ft>y the fwoln anus of the 
female, ant’ (he is fecundated.—He addlji that marine plants approach near to thefe ani¬ 
mals, as the male does not projeft a fine powder but a liquor which in like manner forms 
a little cloud in the water.—-And further adds, who knows but the powder of the ftymina 
of certain plants may not make fome impreffion on certain germs belonging to the ahi- 
mal kingdom ? Letter XLIII. to Spalanzani, 0 evres PhiloC 

Spalanzani found that the feminat fluid of frogs and dogs ev«i when dilutoi with 
much water retained its prolific quality. Whether this quality be Amply a ftimulus 
exciting the egg into animal aiftion, which may be called a vivifying principle, or wkvther 
part of it be a^hiaJly conjoined with the egg is not yet determined, though the latter 
feems more probaWc from the frequentt itsTemblancc of ihe fetus to the male parent. A’ 
conjimiirdh'^ howevA of both the male iwid female infiuence’^ms neceS^ry for the 
purpofe of reprodu^lion throughout all organizlM nature, ^as weH in hermaphrodite 
infeifts,* microfeoplc aniimls, and polyp? and exifls as well in the foliation of the 
buds of. vegetables as in the proda£fion of their feeds, whldi is ti^nixMifiy conceived 
and explained by Linneus. After having compared the flower to the larva of a butterfly, 
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confifting of petals n^ead of wings, calyjore inftead of widi tiie wgatis of 

reproduiSlion, and having {hewn the ufe of the fiiriiu in fecundating the egg^ of feed, 
he proceeds to explain the produ^km of the bud. The calyk of a Sower, he Siys, if 
an acpanfion of the outer bark, petals proceed ftom the inner bark or rin^ the 
Samens from the alburnum or woody circle, and the Sylc from the pith. In the pro- 
dU( 3 jon and impregnation of the feed a commixture of the frcretions of the fbtmens and 
Syle are neceSkry }-xed for the produdion of a bud he thinks the medulla or pith bufila 
its integuments and mixes with the woody part or alburnum, and thefc forcmg their 
pafTage through the rind and bark conSitate the bud or viviparous progeny of the 
vegetable. Syftcm of Vegetables tranSated from Linncus, p. S. 

It has been fuppofcd that the emhryon vf^etahk after fecundation, by its living 
a( 9 :ivity or ftimulus exerted on the ve 0 tk of the peorent plant, may produce the Suit or 
fced-lobcs, as the animal fetus produces its placenta, and as vegetable buds may be' 
fuppofed to produce their uml^eal vcffels or roots down the bark of the tree. This in 
refpeft to tlie production of the fruit furroundm|j the feeds of trees has been afliniilatcd 
to the gall-nuts on oak-leaves, and to the bedcgi|jar on briars, but there is a powerful 
objoftktn to this doflrine, vix. that the fruit of %$, all which arc female in this countr^^ 
grow nearly as lar^ without fecundation, and ftMarefore the embrycm has in therrt no 
felf-Uving principle 


NOTE XXXIX.. -VEGETApEE GLANDOUVTION. 

• S^eh, when fine pns their duket halm difiit. Canto IV. t 503. 

THE glands of vegetables which fcpaJftte from thor blood the mucilage flarch, or 
ftigarAfor the phiceriiarion or fiippcsft of thrir feeds, bulbs, and'^buds; or thofe which 
depoht their l^ttor, acrid, or narcotic juices ht thdr defence from depredations of 
mfe^fe or huger animals 1 or thofe whidi fecrctc refins or wax for their protedion from 
moifrurn or frofts, conhft of veftris too te for the hfediion or ab^rptibn of coloured 
•fluids, anfl have not therefore^.been exhiiMted to the infpe^on ^even of.gip- glaflcs, 
and can therefore only known by riteir effcdls, but one of the hioft curious and int'* 
ponant of all vegetable* foctetiotis, thift Of honey,’ is apparent to oor naked eyc% though 
befmre the difeovertes of Ihmeus tho nedbry or bo^-gland had not^en ac^tired a 
mausi 
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The odoriferbus effcntial oils of fcveral flowers feem to have been dcfigned for their 
defence againft the depredations of infedfs, while their beautiful colours were a neceffary 
confequence of tlie fize of the particles of their blood, or of the tenuity of the exterior 
membrane of the petal. The ufe of the prolific duft is now well afeertained, the wax 
which covers the anthers prevents this duft from receiving moifture, which would make 
it burfi: prematurely and thence prevent its application to the ftigma, as fometiraes 
happens in xnoift years and is the caufe of deficient fecundation both of our fields and 
orchards. 

The univerfality of the produdfion of honey in the vegetable world, and the very 
complicated apparatus which nature has canflruited in many flowers, as well as the 
acrid or deleterious juices the has furnifhed thofe flower* with (as in the Aconite) to 
prote£f this honey from rain and from the depredations of infedls, feem to imply that 
this fluid is of very great importance in the vegetable economy j and alfo that it was 
neceflary to expofe it to the open air previous to its reabforption into the vegetable 
veflcls. 

In the animal fyflem the lachrymal^gland feparates its fluid into the open air for the 
purpofe of moiftening the eye, of this fluid the part which does not exhale is abforbed 
by the punifta lachrymalia and carried into the noftrils; but as this is not a luftritive 
fluid the analogy goes no further than its fecretion into the open air and its reabforption 
into the fyflem j every other fecreted fluid in the animal body is in part abforbed again 
into the fyflem, even thofe which are efleemed cxcrementitious, as the urine and 
pcrfpirable matter, of wdiich the latter is 'fecreted, like the honey, into the external air. 
That the hone^ is a nutritious fluid, perhaps the moll fo of any vegetable produ( 5 lion, 

* appears from its great limilarity to fugar, and from its affording fuflenance to fuch 
numbers of infects, which live upon, it-folely during iummer, and lay it up for ihcir 
wihte^pro^ifion. Thefc proofs of its nutritive nature evirtce the neceffity of its rc- 
abforption i«\to the vegetable fyflem for fome ufefiil purpofe. 

This purpofe however lias as yet efdaped the refearches of philofophical botanifls. 
iM. Pontedera believes it defigned to lubricate the vegetable uterus, aiid compares the 
horn-like neclaries of fome flowers to the appendicle of the caecum inteflinum of animals. 
Antholog. p. 49.) Other^ have fuppofed tfeat the honey, wlicn rcabforbed, might 
ferve the purpofe of the liquor amnii, or white of the egg, as a nutriment for the young 
embryon or fecundated feed in its early Hate of exiflencc. But as the nci^ry is found 
equally general in male flowers as in female ones j and as the young embryon oit/eed 
grows before the petals and nedlary are expanded, and after they fall off; and, thirdly, 
as the ne£lary fo foon fal^s off after the fecundation of«#hc piftillum j thefc ffeem to fie • 
infurmovJiil'Alc objedions to both the above-mentioned opinion*. * 

In this Hate of uncertainty conjectures may be ufe fo for aj they lead to furtlicr 
experinient atvijinveftigation. In many tribes of infers, as the fdk-worm, and perhaps 
in all the moths and butterflies, the male and female parents die as foon as the eggs arc 
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impregnated and excluded j the eggs remaining to be perfe^ed and hatched at forae 
future time. The fame thing happens in regard to the male and female parts of flowers; 
the anthers and filaments* which conftitute the male parts of the flower, and the ftigma 
and ftylc, which conflitute the female part of the flower, fall off and die as foon as the 
feeds are impregnated, and along with thefe the petals and ne£hry. Now the moths and 
butterflies above-mentioned, as foon as they acquire the paflion and the apparatus for 
the reproduction of their fpecies, loofe the power of feeding upon leaves as they did 
before, and become nouriftied by wliat ?—by honey alcme. 

Hence we acquire a flrong analogy for the ufe of the neCtary or fecrction of honey 
in the vegetable economy, which is, tliat the male parts of flowers, and the female parts, 
as foon as they leave their fetus-ftate, expanding their petals, (which conflitule their 
lungs,) become fenfible to the paflion, and gain the apparatus for the reproduction of 
their fpecies, and are fed and nourilhed with honey like the infeCts above deferibed; 
and that hence the neCtary begins its office of producing lioncy, and dies or ceafes to 
produce honey at the fame time with the birth and death of the {):amens and the piftils; 
wivich, whctiicr exifting in the fame or in dtfierent flowers, arc feparate and diflind 
animated beings. 

Previous to this time the anthers with their filaments, and the ftigmas with their 
flyles, are in their fetys-flate fuftained by their placental vcflcls, like the unexpanded 
leaf-bud; with the feeds exifting in Jthe vegetable womb yet unimpregnated, and the 
duft yet unripe in the cells of the anthers. After this period they expand their petals, 
which have been fliewn above to conftitute the lungs ef the flower; the placental 
veflcis, which before nouriftied the anthers and the ftigmas, coalefcepr ccafe to nourifti 
them i and they now acquire blood more oxygenated by the air, obtain the paffion and 
power of reproduction, are fenfible to heat, and cold, and moifture, and to mechanic 
ftimulus, and become ip reality infcCls fed with honey, fimilar in every refp^ except 
their being attached to the tree on wliich they were produced. 

' Some experiments I have made this fum^erby cutting out the ne<Sftiries of feveral* 
flowers of the aconites before the petals were open, or had become much coloured, fomc 
•of ihcfe flowers, near the fummit of the plants produced no feeds, others lower down 
produced feeds; but they were not fufficicntly guart^gd fr^m the farina of the flowers in 
thgir vicinity; nor have I had opportunity to try if thefe feeds woyld vegetate. 

I am acquainted with a philofopher, who contemplating this fubjeCt thinks ^t not 
injpoffiblc, that the firft infers were the anthers or ftigmas of flowers; which had by 
fome means loofed themfelves from tlleir parent plant, like the male flowers of Vallifiieria; 

* and that many other infers have gradually in long procefs of time been formed 
from thefe; fome acquiring wings, others fins, and others ciaiijs, front, fheir ceafeJefis 
efforts to procure theijTood, or/o fecure themfelves from injury. He contends, that 
none of thefe changes, are more incomprehcnfible than the transformation of tadpoles 
into frogs, and caterjiillars into butterflies. 

There arc parts of animal bodies, which do’not require oxygenated blood for the 
purpofc of their fecretions, as the Jiver; which for the produ^ion of bjlc takes its blood 
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from the mefenteric vcias, i^ftpr it h?ive loft tlie whole or a great pan of its oxyge- 
r^atipOj which it haft apqpirccl hi hs paflage through the lungs. |n like manner the 
peticarpium, or womb of the flower, continpcs to fecrcte its proper juices for the prefeut 
nourilliment of the newly animated embryon-feeft j and the faccharinc, acefcent, or 
ftarchy matter of the fruit or feed-lobes fpr its future growth j in tlue fame manner as 
thefc things went on before fecundation; that is, without any circulation of juices in the 
petals, or produftion of honey in the neiSlary •, thefe having perifticd and falien off with 
tile male and female apparatus for impregnation. 

It is probable that the depredations of infects on this nutritious fluid muft be mjurious 
to the produffs of vegetation, and would be much more fo, but that the plants have 
cither acquired means to defend their honey in part, or have learned to make more than 
is abfolutely neceflary for their own economy. In the fame manner the honey-dew on 
trees is very injurions to them j in which difeafe the nutritive fluid, the vegetable-fap- 
j.uice, feems to be exfuded by a retrograde motion of the cutaneous lymphatics, as in 
. the fw^hng fiedenefs of the laft century. To prevent the depredation of infeffs on honey 
a wir^thy mSJa in Italy is faid to have pcifoned his neighbour’s bees perhaps by mixing 
arfme with honey, againft which thcre*is a moft flowery declamation in QiiintiUan. 
No* XIII. As the ufe of the wax is to preferve the dull: of the anthers from moift ire, 
Which wouH prematurely bvirft them, the bees which colleft this^for the conftruiShor of 
the ccunbs or ceils, muft on this account alfo injure the vegetation of a country where 
they tpo much abound. 

It is not eafy to conjefbire why it was neceffary that this fecredoa of honey flioukl be 
ttKppfcd to the open air in the neffary or honey-cup, for whidi purpofe lb great an 
apparatus for its defence from inlieffs and from ftiowers became neceflary. This diffi- 
<^ty increafes when we reasJled that the fugar in the joints of grafs, in the fugar-cane, 
and ip, the iroots of beets, and in ripe fruits is produced withgut the expofure to the 
air. Qn fuppofltion of its ferving for nutriment to the anthers and ftigmas it may thus 
acquire grea£er*oxygcnation for the purpofe jff producing greater powers of fenfibUity, ac- * 
cording to a doflxine lately advano^ by a French philofopher, who has endeavoured to 
(hew that the oyygene, or bafe of vital air* is the conftituent principle of our power"bf, 
fenflbiliity. ' ^ 

From this proviftop eff honey for the m^e ind female parts of flowers, and from 
the.prqvifion of fu^r, flsurch, oil, axwi mupilage, in the fruits, feed-cotyledons, roots, and 
buds of ptots laid up f(ir the mforiment of the expanding fetus^ not only a v^iw 
numerous daft of infe^ but a j^at psui of the larger animals procure their food} -ana 
thus enjoy life and pfeafore ^witbout pcpdiuang pain to for thefe feeds qr eggs * 

with the laid^tqp in theha are, not yet endued with feniltij^e life. 

The fecreriona froitt various vegetable glands li^^ned ih^the air produoe gums, 
tidins, atul vaxibus kinds of feocharinb> fepbnaceous, and waxrllke r#)ftaoees, as the 
jgum of chary or^umb-trees, gum tragacanlhfrom the aftragalus tmgiCantha, camphor 
from, thelaurun caipphora, domi from; amyri$ dcmifaa,aneme from hymei^a courl^ri!, 
from, pi&dai fetdriatbus, balfem of h%<?a fr«?ia the bu# of i|ttiyxis cf obal- 
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famum, branches of which are placed in the temples erf the Eaft on accoant of their 
fragrance, the wood is called xylobalfamum, and the fniit carpobalfaiftum; aloe from a 
plant of the fame name j myrrh from a plant not yet deferibed j the remarkably elaftic 
refin is brought into Europe principally in the form of flalks, which look like bkek leatiier,. 
and are wonderfully elaftic, and not pcn^rable by water, rectified ether diflblves itj its 
flexibility is encreafed by warmth and deftroyed by cold j the tree which yields this juice- 
is thejatropha elaftica, it grows in Guaiana and the neighbouring traAs of America i 
its juice is faid to refcmble wax in becoming foft by heat, but that it acquires no elaftkity 
till that property is coniiminicated to it by a fecret art, after which it is poured into 
moulds and well dried and can no longer be rendered fluid by heat. Mr. de la Borde 
phyfician at Cayenne has given this account. Manna is obtained at Naples from the 
fraxinus ornus, or manna-afti, it partly ifllies fpontaneoufly, which is preferred, and 
partly exfudes from wounds made purpofely in the month of Auguft, many other 
plants yield manna more fparhigly} fugar is properly made from the faccharum officinale, 
or fogar-cane, but is found in the roots of beet ^nd many other plants; American wax 
is obtained from the myrica cerifera, candle-beny myrtle, the berries are boiled in water 
and a green wax feparales, with hike-warm water the wax is yellow: the feed of croton 
febifcnim are lodged in tallow; there are many other vegetable exfudations ufed m the 
various arts of dyeing, Varniflung, tanning, lacquering, and which fupply thefhopof 
the druggift with medicines and with poifons. 

There is another analogy, which would feem to aflbdate plants with animals, and 
which perhaps belongs to this Note on Cjlandulation, I mean the fimilarity of their 
digeftive powers. In the roots of growing vegetables, as in the proceft of malring malt, 
the farinaceous part of the feed is converted into fugar by the vegetable power ol 
digeftion in the fame manner as the farinaceous matter of feeds are converted into fweet 
chyle by the animal digdftion. The fap-juice which rifes in the vernal months♦oifi the 
roots of trees through the alburnum or fin^-wood, owes its fweetnefs Ji fuppofe to a* 
fimilar digeftive power of the abforbent fyfteiA of the young buds. This exifts in many 
vegetables in great abundance as in vines, fyeamore^ birch, and moft abundantly in the 
palm-tree, (ifert’s Voyage to Guinea,) and feems to be a fimilar fluid in all plants, as 
chyle, is fimilar in all animals. 

rflence as the digefted food of vegetables confifts principally of fiigar, and from that 
is produced again their mucilage, ftarch, and oil, and fince animals are fuftainfcd by 
tktfc vegetable produibons, it would feem tliat the fugar-making procefs carried on in 
vegetable veflcls was the great fource of life to all organized beings. And that if our 
*improvM chemiftry ftiould tver difeover the art of maklag fugar from foffile or aerial 
matter without the affift^yice of vegeiation, food for animals would thfca‘become as 
plentiful as water, and mankind irfght live upon the earth as thick as blades of graft, 
with no reftraint to their numbers but the want of local room. » 

It would feem tliat roots fixed in the earth, ^d leaves innumerable waving in the 
air were neceffary forthe decompofition of water, and the converfion of it into ftccharinc 
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matter, which would have been not only cumberous but totally incompatible with the 
locomotion of animal bodies. For how could a man or quadruped have carried on his 
head or back a foreft of leaves, or have had long branching lacSteal or abforbent veflels 
terminating in the earth ? Animals therefore fubfift on vegetables j that is, tltey take 
the matter fo far prepared, and have organs to prepare it further for the purpofes of 
higher animation, and greater fenfibility. In the fame manner the apparatus of green 
leaves and long roots were found inconvenient for the more animated and fenfitivc parts 
of vegetable-flowers, I mean the anthers and fligmas, which are therefore feparate beings, 
endued witli the paffion and power of rcprodu£l:ion, with lungs of their own, and fed with 
honey, a food ready prepare<i by the long roots and green leaves of tl»e plant, and prc- 
fented to their abforbent mouths. 

From this outline a philofopher may catch a glimpfe of the general economy of na¬ 
ture ; and like the mariner call upon an unknown Ihore, who rejoiced when he faw the 
print of a human foot upon the land, he may cry out with rapture, “ a God is wellh 
« HERE.” 
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7'he follo'ixitng is an Addition to the Note on Coak No, XX III. 

FROM this account of the produffion of coals from morafles it would appear, 
that coal-beds arc not to be expe£ted beneath maffcs of lime-ftone. Neverthelefs 1 have 
been lately informed by my friend Mr. Michell of Thornhill, who I hope will floon favour 
the public with his geological invefligations, that the beds of chalk are the uppermoft of 
all the limcftoncs; and that they reft on the granulated liineftone, called ketton-ftone; 
which I fuppofe is fimilar to that which covers the whole country tram Leadenham to 
Sleaford, and from Sleaford to Lincoln; and that, thirdly, coal-delphs are frequently 
found beneath thefe two uppermoft beds of limeftone. 

Now as the beds of'chalk and of granulated limeftone may have been formed by 
allin iation, on or beneath the thores of the fca, or in vallies of the land; it would feem, 
that fomc coal countries, which in the great commotions of the earth had been funk 
beneath the water, were thus covered with alfUvial limeftone, as well as others with 
alluvial bafaltcs, or coiiimon gravel-beds. Very* extenfive plains which now confift of 
nlku ial materials, were in the early limes covered with water; which has fince diminifhed, 
as tlie folid parts of the e»rth have incrcafed. For the folid parts of the earth confiftinc; 
chiefly of animal and vegetable recreptents niuft have originally been formed or pro¬ 
duced from the water by .animal and vegetable proceftes; and as the folid parts of the 
earth may be fuppofed to be thrice as heavy as water, it follows that thrice the quantity 
of water muft have vaniihed compared with tlte quantity of earth thus produced. Tltis 
may account for many immenfe beds of alluvial materials, as grave), rounded fand,, 
granulated limeftone, and chalk, covering fucli extenfive plains as Lincoln-heath,'having 
become dry' without the fyppofition of their having been again elevated from tlw ocean. 
At the fame time we acquire the knowledge of» one of the ufes or final catifes of the 
organiz-ed world, not ind^fed very flattering tp our vanity, tliat it converts w^tcr into 
earth, forming illands and continents by its recrements or exuviae, » 
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Expiring groans, p. 98. 1 . 451. Mr. Savery or Mr. Volney in their Travels througli 
Kg)'^pt has given a curious dcfcription of one of the pyramids, with the operole method 
of clofing them, and immuring the body, (as they fuppofed) for fix thoufand years. 
And has endeavoured from thence to Ihcw, that, when a monarch died, feveral of his 
favourite courtiers were inclolld alive with the mummy in thefe great inafTes of ftonc- 
work; a»d had food and water conveyed to them, as long as they lived, proper apertures 
being left for this purpofe, and for the admitTion of air, and for the exclufioii of any th.ng 
offeiifive. 

fc 

Unfolds his larva-form. p. 197. 1 . 458. The flower burfts forth from its larva, the 
herb, naked and perfect: like a butterfly from its chryfolis ; winged with its corol j 
wing-lliealhed by its calyx; confilling Slone of the organs of reproduciion. "J he males 
or flamens, have their anthers replete with a prolific powder containing the ^■ivifylng 
fovil/a; in the females, or pifiils, exifts the ovary, terminated by the tub'ilaj lligma. 
When the anthers burfl and flied their bags of dull, the male fov.illa is received by tlic pro¬ 
lific lymph of the fiigma, and produces the feed or egg, which is nourilhed in the ovary. 
Syfiem of Vegetables tranflated from Linneus by the Lichfield Society, p. 10. 

V JVound them fe Sylphs! p. 198. 1 . 463. It is cuftomary to debark oak-trees in the 
, ipring, which are intended to be felled in the enfuing autumn; becaufe (he bark comes 
off eafitr at this feafon, and the lap-woofl, or alburnum, is believed to become harder 
aiut mC^/e durable, if the tree remains till the end of fummer. •The trees thus flripped of 
their bark put forth fhoots as ufual with'acorns on the 6th 7th and b’di joint, like vines; 
but in the branches I examined, the joints-- of the debarked trees were much flaorter than 
thofe of other oak-trees; the acorns were more numerous; and no new' buds were pro¬ 
duced above the joints w'hich bore acorns. From hence it appears that the branches of 
debarked oak-trees produce fewer leaf-buds, and more flower-buds, which lafl ctreum- 
ftance 1 fuppofe muft, depend on their being fooncr or later debarked in the vernal 
inotfths. And, fecondly, that the new buds of debarked oak-trees continue to obtain 
moifture from the alburnum after the feafon of the afeent of fap in other vegetables 
ceafes; which in this unnatural fiate of the debarked tree may adt as capillary tubes, 
like the alburnum of the frrail debarked cylinder of a pcaf-tree abovcmciiTi jne*!; or may 
continue id iidf as placental veflels, as happens to the animal en bryon in cafes of fuper- 
fetation^ when the fetus continues a month or twc,Jn the wbpib beyoiui its ufual time, 
of wltitth fornp inftances have been recorded, the placenta ewntiaues to fupply perhaps 
the double office both of nutrition aind of refpiration. 
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With neiv prolific power, p. 199. 1. 467. About Midfummer the new buds are 
formed, but it is believed by forae of the Ivinnean fchool, that thefe buds may in their 
early hate be either converted into flower-buds or leaf-buds according to the vigour of 
the vegetating branch. Thus if the upper part of a branch be cut away, the buds near 
the extremity of the remaining ftem, having a greater proportional fupply of nutriment, 
or poflelfing a greater facility of (hooting their roots, or abforbent veflcls, down the bark, 
will become leaf-buds, which might otlterwife have been flower-bttds. And the con- 
trai*)^ as explained in note on J. 463. of this Canto. 

Clofcd in the flyh. p. 199. 1 . 469. “ I conceive the medulla of a plant to confifl: of a 

bundle of nervous fibres, and that the propelling vital power feparatos their uppermoft 
extremities. ^I’hefc, diverging, penetrate the bark, which is now gelatinous, and become 
multiplied in the new gem, or leaf-bud. The afeending veflcls of the bark being thus 
divided by the nervous fibres, which perforate it, and the afeent of its fluids being thus 
impeded, the bark is extciided into a leaf. But the flower is produced, when the pro- 
taifion of the medulla is greater than the rctenticyi of the including cortical part j wlicncc 
the fubftance of the bark is expanded in the calyx ; that of the -rind, (or interior b.ark,) 
in the corol; that of the wood in the ftamens, that of the .medulla in the piflil. Vege¬ 
tation thus terminates in*thc production of new life, the ultimate medullary and cortical 
fibres being collCiStcd in the feeds.” Lhinci Syftema Veget. p. 6- edit. 14. 

Diana's trees, p. 206. 1 . 552. The clieinifts aftronomers from the earliefl antiquity 
liave ufed the fame clvira6ters to reprefent the metals and the planets, "which were mdfl 
probably outlines or abfinidts of the original hieroglyphic figures of Kgypt., Thefe* 
afterwards acquired niches in their temples, and reprefented Gods as well as metals^id 
planets; wlience filvcr is Palled Diana, or tlie moon, in the books of alchemy. 

The procefs for making Diana’s filvcr tree is tJrus deferibed by Ijcmeri. DifTolvc * 
one ounce of pure filver'in acid of nitre veJy pure and moderately ftrong ^nix this 
folution with about twenty ounces of diftilled water; add to this two ounces of nicrcury, 
ahd let it remain at refi. In about four day^ there will 4 >»'m u'^on the mercury a tree 
of filver with brandies imitating vegetation. * 

!♦ As the mercury has a greater affinity than filver with the'nitrous acid, tlie filver 
becomes precipitated ; and, being deprived of the nitrous oxygene by the mercury^, links 
do>jiii in its metallic form and luflre. 2. The attradion between filvcr and mercury, 
whichVaufes them readily to amalgamate together, occafions the precipitated filvcr to 
adhere to* the furface^of the m<?rcury in preference to any oth?r part of the v,t;^j!. 3. The 
attradion of the parti(?ics|of the precipitated filver to egch other caufes the beginning 
branches to thicken and'elongate mto trees and llirubs rooted on the mercury. For 
other circumftanccs concerning this beautiful experiment fee Mr. %,Vir’s Chemical 
Didlonary, art. Arbor Dianas ; a work perhaps of .greater utility to mankind than the 
loll Alexandrian Library; the continuation of which is fo eagerly expeded by all, who 
are occupied in the arts, or attached \o the fciences. 




CONTENTS 


OF THE 

ADDITIONAL NOTES, 


Note L....Meteors. 

THERE are four Arata of the atmofphere, and four kinds of meteors, i. Lightning 
is electric, exifts in vifible clouds, its Ihort courfc, and red light. 2. Shooting ftars 
cxill in invifible vapour, without found, white Jjght, have no luminous trains. 3. Twi- 
liglit; fire-balls move thirty miles in a fecond, and are about fixty miles high, have 
luminous trains, occafioned by an eleitric fpark pafTing between the aerial and inflam¬ 
mable 11 rata of the atmbfpherc, ar\d mixing them and fctting them on lire in its paflage; 
attraded by volcanic eruptions j one tboufand miles through fuch a medium refills lefs 
than tiie tenth of an inch of glafs. 4. Northern lights not attraded to a point but dif- 
fufed i their colours; paflage of cledric fire in ^acuo dubious; Dr. Franklin’s theory of 
of northern lights csuntenanced in part by the fuppofition of a fupifrior atmofpher€ of 
inflammable air; antiquity of their appearance; deferibed in Maccabees. 

Note II .Primary Colours. 

* 

The rainbow was in part imderftood before Sir Ilaac Newton; tl:(^ leven coloum 
were difeovered by hint; Mr. Gabon’s ex|^rimenfs on colours; mano^anHii anfl IpaH 
produce colourlefs glafs. 

'I 

Note III .Coloured^ClcAtds. 

• • 

i The rays refraded by the convexity of the atmofphere;. the particles of air and of 
water are blue; lhadow by means of a candle in the day; halo round tlie moon in a 
jig; bright fpot in the cornea of the eye; light from cat’s eyes in the dark, from a 
^ horle’s eyes in a cavern, coloured by the choroid coat within the eye. 

Note TV. ....Comets. 

Tails of comets frftm rarifiedfvapour, like northern lights, from cledricity; twenty 
millions of miles long*; expeded comet 
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Note V .Sun’s Rays. 

Dispute about phloglllon; the fun the fountain from whence all pWogifton is derived; 
its rays not luminous till they arrive at our atmofphere; light owing to their combulfion 
with air, whence an unknown acid j the fun is on fire only on its furfacej the dark 
Ipots on it are excavations through its luminous cruft. 

Note VI .Central Fires. 

Sun’s heat much lefs than that from the fire at the earth’s centre; fun’s heat pene¬ 
trates, but a few feet in fummer; feme mines are warm; warm fprings owing to fub- 
terraneous fire; lituation.'. of volcanos on high mountains; original nucleus of the earth; 
deep vallics of the ocean; diftant perception of earthquakes; great attraction of 
mountains; variation of the compafs; countenance the cxiftence of a cavity or fluid lava 
within the earth. 


Note VII.... Elementary He^t. 

« 

CoMEiNEn and fenfible heat; chemical combinations attract heat, folutions rc c6i 
heat; ice cools boiling water fix times as much as cold water cools it; cold , 'd 

by evaporation; heat by devaporation; capacities of bodies in refpeit to heat, i. I! iiftcv.ce 
of the matter of heat ftiewn from the mechanical condenfation and rarcfa»Ihf)ii if air, 
from the fteam produced in exhaufting a receiver, fnow from rarefied air, cold from 
difeharging an air-gun, heat from vibration or fridtion ; a. Matter of heal anaioi'ous to 
the elcdtric fluid in many circumftanccs, explains many chemical plicromena. 

N OTE Vltl .Memnon’s Lyre. 

Mechanical impulfe of light dubious ; a glafs ti'*'C laid horizontalj) before a ti- ■ 
revolves;*‘pulfe-glafs fufpended on a centre; black lea/her contracts in the funfhinc ^ 
Llemnon’s ftaiS'e broken by Cambyfes. * , 

k ‘ 

Not'; IX .Luminous In.sects. 

Eighteen fpecics of glow-'^orm, their K.ght owing to t)' ir refplration in tranfp..ien 
lungs; Acudia of Surinam gives light enough to# read and drnw' by, ufe f its lig.'*’ lo 
the infect; luminous‘fea-<nfecls adhere to the A'in of thofe who bathe in ine ; orts'of 
Languedoc, the light may arife from putrefeent ftime. 

Note X .Phosphorus. 

Discovered by Kunkel* Brandt, and Boyle; produfed in respiration, and by 
luminous inVedts, decayed wood, and calcined fliells; bJcacliinj.^ a*" How combuftion in 
which the water is decompofed; rancidity of anlmal^fet owing the de< oiiipofition of 
wfter on its furfar^i aerated marine aqid docs not whiten or bleach the li iad. 
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Note XL-.^Steam-Engine. 

^ Hero of Alexandria firfl applied fteam to machinery, next a French writer in 1630, 
the Marquis of Wbreefter in 1655, Capt. Savery in 1689, Newcomen and Cawley added 
the pidon j the improvements of Watt and Boulton i power of one of their large engines 
equal to two hundred horfes. 


• Note XII .Frost. 

Expansion of water in freezing; injury done by vernal frods; fifh, c^s, feeds, refiH 
congelation; animals do not refift the increafe of heat; frofts do not meliorate the 
ground, nor are in general falubrious; damp air produces cold on the (kin by evapo- 
’•ation i fnow Icfs pernicious to agriculture than heavy rains for two realbns. 

Note XIII...,, Electricity. 

f. Point' preferable to knobs for defence of buildings ; why points emit the eleulric 
fluid; diffufion of oil on water; mountains are points on the earth’s globe; do they 
juoducc afeending currents of air? 2. FV/zVy-ri^g-i explained; advantage of paring and 
burning g.ourid. • 

Note. XIV.Buns and Bulbs. 

A Eurt i a fwarm of individual plants; vegetables are either oviparous or vivi- 
parou.'' arc all annual produbiions fike many kinds of infebis ? Hybernacula, a new 
hark at ually pr'Kiuced over the old one in and in feme herbaceous plants, whence 
tk'. 'r '. 1 :ftvm ff 1-bitren ; all bulbous roots penih annually ; experiment on a tuHp- 
. b'itli. tiu' Icaf-ttulbs and the flower-bulbs are annually renewed.* 

Note W.SolaR Volcanos. 

The jpots in the fun are cavities, ibmc of^them four thoufand miles deep Jfnd fiaany 
i;;ncs as bioad; internaljaarts of the fun arc fiot in a Hate of combuflion; yblcanos vifible* 
fn the fun ; .all the planets together are Icls than one fix hundred and fiftietli^rt of the 
}>’!a cts Acre cjtvied from ilie fun by volcanos; many reafons fhewing the proba- 
bil '^V >( tills hvpotlicfir ; 1\ ir. Buffon's hyfttthefis that p^nctsMvere ftruck off from the 
fun t)y on ; why iv; rew planetstarc ejected ffbm the fun; fome comets and the 
geoigit in (kius may be of later ^iun's matter decreafed»i Mr. Ludlam’s opinion, 

that it is pollifalc the moon might be projc6ted from the earth. 

Note XVI .Calcareous Earth. 

High mountaijis^and deep mines replete with fhcllst the earth’s nucleus covered 
with limellone; animalsJ convert^ater into limcfionc; all the calcareous*earth in the 
world fornltd in animaf and vegetable bodies; folid parts of the earth increafe; the 
water decreafes; tops of calcareous mountains diflblved ; whence fpift martfles, chalk, 
ftalactitcs; whence alabafter, fluor, flint, granulated limeflone, from folution of their 
angles, and by attrition ; tupha depofited on mofs ; liinclloncs froiti ihells with animals 






[ 120 1 

ill them ; llvcr-ftone from frclh-watcr mufcles j calcareous earth from* land-animals and 
vegetables, as marl j beds of marble foftened by fire j whence Bath-ftonc contains 
as well as limeftone. ^ 


Note XVII .Morasses. 

THE production of moraffes from fallen woods; account by the Earl Cromartie of a 
new morafs ; morafles lofe their falts by folution in water; then their iron; their 
vegetable acid is converted into marine, nitrous, and vitriolic acids j whence g} pfum, 
alum, fulphur; into fluor-acid, whence fluorj into liliceous acid, whence flint, the fand 
of the fea, and other ftrata of filiceous fand and marl; fome morafles ferment like new 
hay, and, fubliming tlieir phlogiftic part, form coal-beds above and clay below, which 
arc alfo produced by clutriation; fliell-fifli in fome moraflTes, hence fliells fometimes 
found on coals and over iron-flone. * 

Note XVIII... ..Iron 

Calciform ores; combuftion of iron in vital air; fteel from deprivation i^f vital air; 
welding; hardnefs ; brittlenefs like Rupert’s drops; fpecific levity; hardnefs and brittk*- 
nefs compared; fteel tempered by its colours; modern production of iron, rnaiganefc, 
caiamy; feptaria of iron-ftonc ejected from volcanos; red-hot cannon balls. 

Note XIX. Flint. 

1 . Siliceous rocks from morafles; tlieir cements. 2 . Siliceous trees; coloured by iron 
or manganefe; Peak-diamonds; Briftol-ftones; flint in form of calcueous fpar; has 
bCtn fluid without much heat; obtained from powdered quartz ..rid fluor-acid by 
Bergman and by Achard. 3. Agates and onyxes found in fand-rock.s ; of vegetable origiu; 
have been in complete fufion; their concentric coloured circles not from fuperindu<5lion 
but from’congelation; experiment of freezing a folutiCn of blue vitriol; iron and inan- 
‘^nefe repelled in fpheres as the nodule of flint cooled; circular ftains of marl in fajt- 
mines; i.'me flint nodules refemble knots'of wood or roots. 4. Snnd of the fea; its add 
from morafles; its bafe from fliells, 5, Chert or petrofilex ftratified in cooling ; their 
colour and their acid from {ea-animals; ‘kbradore-ftone from mother-pearl.* 6 . Flints 
in chalk-beds; their form, colourrand acid, frrm the flefli of fea-animals; fome are 
hollow and lined wifii cryftals; contain iron; not produced by injection from without; 
coralloids converted to flint; French-millftonesi flints fometimes found in folid ftrata. 
7. Angles of fand deftroyed by attrition and folution in fteam ; filiceous breccia cemenied 
by folution in red-hot water. 8. Bafaltes and granites are antient lavas; bafaltes raifed 
by its congelation not by fuffterraneous fire. 

Note XX ClaV. 

Fire knd tw'o great agents; ftratification from precipitation; many Itratihed 
materials not foluble in water. 1. Stratification of lava from fncceflive accumulation. 
2. Stratifications of Umeftone from the fiiflerent periods of time i;^ which the fhells were 
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depofitcd. 3. Stratifications of coal, and clay, and fandfione, and iron-ores, not from 
currents of water, but from the production of morafs-beds at different periods of time i 
morafs-beds become ignited; their bitumen and fulphur is fublimed; the clay, lime, and 
iron remain; whence fand, marie, coal, white clay in valleys, and gravel-beds, and fome 
ochres, and fome calcareous depofitions owing to alluviation; clay from decompofed 
granite; from the lava of .Vefuvius; from vitreous lavas. 

Note XXI.„..Enamels. 

Rose-colour and purple from goldprecipitates of gold by alcaline fait preferable 
to thofe by tin; aunim fulminans long ground; tender colours from gold or iron not 
diflblved but fufpended in the glafs; cobalts j calces of cobalt and copper require a 
firong fire; Ka-o-lin and Pc-tun-tfe the fame as our own materials. 

Note XXIL... .Portland Vase. 

Its figures do not allude to private hiftoi*^; they reprefent a part of tlic Eluliniaa 
myfterics; marnage of Cupid and Pfyehe; groceffion of torches; the figures in one 
compartment reprefent Mortal Life in the a<Sl of expiring, and Humankind attending 
to her with concern; Adam and Eve hycroglyphic figures; Abel and Cain olher hyero- 
glyphic figures; on tlfe other compartment is reprefented Immortal Life, the Manes 
or Ghoil defeending into Elifium is led on by Divine Love, and received by Immortal 
Life, and condudlcd to Pluto; Tree of Life and Knowledge are cmblemancal; the 
figure at the bottom is of Atis, the firft great Hierophant, or teacher of inyfieries. 

Note XXIII .Coal. 

1. A fountain of foffile tar in Sliropfliire; has been diftilled from the* coal-beds 
beneath, and condenfefl in the^avities of a fand-rock; the coal beneath is Wcpi 4 ved of 
its bitumen in part; bitumen fublimed atJVTatlock into cavities lined with fpar. 2. Ctpl 
lias been expofed to tieat; woody fibres «and vegetable feeds in coa'i at^ovey and 
Volefworth; upper part of coal-beds more bituminous at Beaiidefcft; tmri firatum of 
afphaltum near Caulk; upper part of coaUbed worfe a^Alfreton; upper firatum of no 
value at Widdrington; alum at WelJ-Hallum; at«Bilfion. 3. Coal at Coalbrooke-Dalc 
Ptas been immerfed in the fea, fhevjjn by fea-flielJs; marks Qf violence in the eolliery at 
Mendip and at Ticknal; Lead-ore and fpar in coal-beds; gravel over coal near Lichfield; 
tCoal produced from morafles fhewn by fern-leaves, and bog-fhells, and mufcle-fhclls; 
by*fome parts of coal being ftill woody; from Lock Neagh and Bovey, and the Temple 
of the devil; fixed alcali;%il. 

Note XXIV .Granite. 

Granite the lolveft firatum of the earth yet known; por^iory, trap, Moor- 
ftone, Whin-ftone, date, bafaltes, all volcanic productions difiblved^in red-hot wSter; 
volcanos in granite ftrataj differ from the heat of morafles from fermentation; the 
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nucleus of the earth eje£led from the fun ? was the fun originally a planet ? fuppofed 
fedfion of the globe. 

Note XXV .Evaporation. 

I. Solution of water in air; in the matter of heat; pulfe-glafs. 2. Heat is the 
principal caufe of evaporation; thermometer cooled by evaporation of ether; heat given 
from fteam to the worm-tub; warmth accompanying rain. 3. Steam condenfed on the 
eduefion of heat; moifture on cold walls; fouth-weft and north-eaft winds. 4. Solution 
of fait and of blue vitriol in the matter of heat. II. Other vapours may precipitate 
fteam and form rain. i. Cold the principal caufe of devaporation; hence the fteam 
diflblved in heat is precipitated, but that diftblved in air remains even in frofts; fouth- 
W'eft wind. 2. North-eaft winds mixing with fouth-weft winds produce rain; bccaufe 
the cold particles o,f air of the north-eaft acquire fome of the matter of heat from the 
fouth-weft winds. 3. Devaporation from mechanical expanfion of air, as in the receiver 
of an air-pump; fummer-clouds appear and vanifli; when the barometers fiiii. without 
change of wind the weather becomes cplder. 4. Solution of water in clcctr c fluid 
dubious. 5. Barometer finks from the leffened gravity of the air, and from i le rain 
having lefs preflure as it falls; a mixture of a folution of water in calorique vith an 
aerial folution of water is lighter than dry air; breath of animais in cold weather why 
condenfed into vifibie vapour and diflblved again. ' 

Note XXVI.:...Springs. 

Lowest ftrala of the earth appear on the higheft hills; fpringa ffrnn dews Aiding 
between them; mountains are colder than plains ; 1. fiom their being iufularcd in the 
air; 2. from their enlarged furfacc; 3. from the rarety of the air it becomes a bettcr 
condudtor of heat; 4. by the air on mountains being mechanically rarefied as it afeends; 
5.L.gravitation of the matter of heat; 6. the; daftting of clouds ag'ainft hills; of fogs 
agamft tree*^ fprings ftronger in hot days with cold nights; ftrtams from fubtcrrancari 
caverns; from beneath the fnow on the Alps. 

NoVe >fXVII...!!SHELL-FlSH. 

The armour of the Eejhinus moveable; holds itfelf in ftorms to ftones by 1200 oi* 
2000 firings: Nautilus rows and fifls; renders its ftiell buoyant: Pinna and Cancer; 
Byflus of the antients was the beard of the Pinna; as fine as the filk. is fpun by thc^ 
filk-worm; gloves made of it; the beard of mufcles produces ficknefs; Indian weed; 
tendons of rats tails. < ' 

!^ote XXVIII .Sturgeon. 

STURGEttN’s mputh like a purfe; without teeth; tendrils like worms hang before 
his Itps, which entice fmall fifti and fea-infeds miftaking them for wo: ms; his fkin ufed 
for covering carriages; ifmglafs made from it; caviare from the fpav. u 






[ m ] 

Note XXIX. Oil on Water. 

On and water do not touch; a fecond drop of oil will not diffufe itfelf on the pre- 
ceeding one; hence it ftills the waves; divers for pearl carry oil in their mouths j oil on 
water produces prifmatic colours; oiled cork circulates on water} a phial of oil and 
water made to ofcillate. 

• 

Note XXX. Ship-Worm. 

The Teredo has calcareous jaws; a new enemy; they perifli when they meet to¬ 
gether in their ligneous canals; United Provinces alarmed for the piles of the banks of 
Zcland; were deftroyed by a fevere winter. 

Note XXXI. Maelstrom. 

• 

A Whirlpool on the coaft of Norway; paffes through a fubterraneous cavity ; 
lefs violent when the tide is up; eddies become hollow in the middle; heavy bodies are 
tlirown out by eddies; light ones retained; oil and water whirled in a phial; hunicanes 
explained. 


Note XXXII .Glaciers, 

Snow in conticl wiA the earth is in a ftate of thaw; ice-houfes; rivers from beneath 
the fiiow; rime in fpring vani/hes by its conta<Si: with the earth; and fnow by its evapo¬ 
ration and contadl with the earth; mofs vegetates beneath the fnow; and Alpine plants 
pcrirti at Upfal for want of fnow. 

* Note XXXIIL....WiNr>s. 

Air is pcrj^ctually fubjcifl to increafe and to diminution ; Ox5'^gcnc is perpetually pro¬ 
duced from vegetables iA the fupfliinc, and from clouds in the light, and fifim water; 
Azote is perpetually produced from animal,and vegetable putrefaction, A* cornbuftionf 
from fprings of water; volatile alcali; fixed»alcali; fea-water; they are both^rpctually 
diyiindhetl by their contaCl with the foil, producing nitre; Oxygene is Simiifffhed in the 
\iroduCtIo*; of all acids; Azote by the growth of animd bodies; charcoal in burning 
confumes double its weight of jmre a^r; every bapsel of red-lead abforbes 2000 cubic 
fe«t of vital air; air obtained from variety of fubftances by Dj'. Ppieftley; Officina aeris 
in the polar circle, and at the Line. Souh-wejl wint\s their wcfterly direction from the 
velocity of the earth’s furface; the contrary in refpeCt to north-eaft winds; South- 
weft* winds confift of regions of air from the fouth; and north-eaft winds of regions 
*of air ffom the north ; whdh the fouth-weft prevails for weeks and the barometer finks 
to 28, w'hat become# of«bove one fifteenth part of the atmofi-itflirc; 1. not carried 
• back by fuperior curreiits; 2. from its lofs of woifture; 3. Not carried over the 
pole; 4. Not owing tef atmofpheric tides or momitains; 5. Jt is abjijibed af the polar 
circle; hence fouth-weft winds and rain; fouth-weft fometimes cold. North-eaft winds 
confift of air from the north; cold by the evaporation of ice; are dry winds; i. Not lup- 
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plied by fuperior currents; 2. The whole atmofphere increafed in quantity by air fet at 
liberty from its combinations in the polar circles. South-cajl winds confift of nortli 
winds driven back. North-wejl winds confift of fouth-weft winds driveq back; north- 
weft winds of America bring froft; owing to a vertical fpiral eddy of air between the 
caftern coaft and the Apalachian mountains \ hence the greater cold of North America. 
*rrade-winds\ air over the Line always hotter than at the tropacs \ trade-winds gain their 
cafterly dircdlion from the greater velocity of the earth’s furfacc at the line j not fupplied 
by fuperior currents; fupplied by decompofed water in the fun’s great light; 1. Becaufe 
there arc no conftant rains in the tra< 9 : of the trade-winds; 2. Becaufe there is no con- 
denfible vapour above three or four miles high at the line. Monfoons and tornadoes ; 
fome places at the tropic become warmer when the fun is vertical than at the line; hence 
the air afeends, fupplieti on one fide by the nprtli-eaft winds, and on the other by the 
fouth-weft; whence an afeending eddy or tornado, raifing water from the fea, or fand 
from the defert, and inceffant rains; air diminilhed to the northward produces fouth- 
weft winds; tornadoes from Iteavier air above finking through lighter air below, which 
riles through a perforation; hence trees^are thrown down in a narrow line of twenty or 
forty yards broad, the fea rifes like a cone, with great rain and lightning. Lu nd and fea 
breezesi fea lefs heated than land; tropical iflands more heated in the day than the 
fea, and are cooled more in the night. Concltifion ; irregular winds fyom otlu r caufes; 
only two original winds north and fouth; different founds of north-eaft and fouth- 
weft winds; a„Bcar or Dragon in the ardtic circle that fwallows at times and dif- 
embogues again above one fifteenth part of the atmofphere; wlnd-inftrumcnts; rcca- 
phyiaiion. «► , 

Note XXXIV. Vegetable Perspirationt. 

'nir from Dr. Prieftley’s vegetable matter, and .from vegetable leaves, owing to 
ulecompofuioif of water; the hydrogene regained by the vegetables : plants in the lhade 
are tannedjLjQcn by the fun’s light; animal Ikins are tanned yellow by the retention of 
hydrogene^ much pure air from dew on a funny morning; bleaching why fooner per¬ 
formed on cotton than linen: bees wax bleached; metals calcined by decoiT>;)<jlition oi 
water; oil bleached in the light beromesyellow again in the dark; nitrous acid coloured 
by being expofed to the fun; vegetables perfpire more than animals, Jicnce in the ft.n- 
Ihine they purify air more by tJieV perfpiration than th«y injure it by their refpiration ; 
they grow fafteft in their flecp. 

Note XXXV. Vegetable Placen'’'ation. 

] ' 

Buds the vlviparou^i offspring of vegetables; placentation *in bulbs and feeds ; 
placentation of buds in the roots, hence the rifing of ftip in the fpring, as in vines, birch, 
which ceafes as foon as the leaves expand; produdfion of the leaf oi' Horfe-chefnut, and 
of its new bud; oil of vitriol on the bud of Mimofa killed the i;af alfo; placentation 
fliewn from the fweetnefs of tlte fap; no umbilical artery in vege* files. 
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Note XXXVI. Vegetable Circulation. 

Buds fot in tlie ground will grow if prevented from bleeding to death by a cement; 
vegetables require no mufeks of locomotion, no ftomach or bowels, no general fyftem 
of veins; they have, i. T'hree fyftems of abforbeiu veflels; 2. Two pulmonary fydemsj 

3. Arterial fyftems; 4. (Ilands; 5. Organs of reprodudion; 6. mufcles. 1 . Abforbent 

fyftcm evinced by e.xpcriments.by coloured abforptions in fig-trcc and picris; tailed air- 
vcflcls erroneoufly; fpinl ftrudure of abforbent veftels; retrograde motion of them like 
the throats of cows. II. Pulmonary arteries in the leaves, and pulmonary veins; no 
general fyftem of veins Hiewn by experiment; no heart; the arteries ad like the vena 
[lortarum of the liver; pulmonary fyftem in the petals of flowers; circulation owing to 
living irritability; vegetable abforption more powerful than animal, as in vines; not by 
capillary altradion. ^ 

Note XXXVII .Vegetable Respiration. 

I.. Leaves not perfpiratory organs, nor excretory ones; lungs of animals, i. Great 
I'urfaccs of leaves. 2. V cgctable blood changes colour in the leaves; experiment with 
fpurge; with picris. 3. Upper furfacc of the leaf only ads as a refpiratory organ. 

4. Upper furface repels moifture; leaves laid on water. 5. Leaves killed by oil like 
infects; mufcles at the fo<»t*ftalks of leaves. 6. Ufe of light to vegetable leaves; 
experiments of Piacftlcy, Jngenhouze, and Scheel. 7. Vegetable circulation fimilar to 
that of filh. II. Another pulmonary fyftem belongs to flowers; colours of flowers, 
j. Vafcular ftrudilure of the corol. 2. Glands producing honey, wax, See. periflr with 
the corol. 3. Many flqwers have no green leaves attending them, as Colchicum.^ 
4. Corols tiol for the defence of the ftamens. 5. Corol of Hellebonis Niger changes to 

a calyx. 6. Gwen leaves not neceftary to the fruit-bud; green leaves of Colclii<?um 
belong to the new bulb not l§ the fl<4wcr, 7. Flower-bud after the cofel falls is iimplf 
an uterus; mature flowers not injured by taking.of the green leaves. 8. Inofclilation of 
vegetable veflels. 

% * Note XXXVIII .Vegetable Impregnation. 

Seeds in broom difeovered twenty days before the ^ower opens; progrefs of the 
feed aftter impregnation; feeds cxift before fecundation; analogy betyveea feeds and eggs; 
progrefs of the egg within the hen; fpawn of frogs ar|[ of fflh; mule Salamandef; 
niarin^ plants projed a liquor not a powder; feminal fluid diluted with water, if a 
ftimulus only ? Male and female influence ncceftiiry in animals, infed.s, and vegetables, 
both in prcfduelion of feeds aiuWmls; docs the embryon feed»produce the furrounding 
fruit, like infeds in ga?I-rtutsb? 
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Note XXXIX. Vegetable Glandulation. 

Vegetable glands cannot be injected with coloured fluids; eflential oilj wax; 
honey; neilary, its complicate apparatus; expofes air 

gland; honey is nutritious; the male and female parts of flowers copeiBiWffWeli 
motlis and butterflies, and are fed like them with honey; anthers fuppofed to become 
infe<£ls; depredation of the honey and wax injurious to plants; honey-dew; honey 
oxygenated by cxpofure to air; ncceffary for the produftion of fenfibility; the provifion 
for the cmbryon plant of honey, fugar, ftarch, &c. fupplies food to numerous clafles ot 
animals; various vegetable fecretions as gum tragacanth, camphor, elemi, animc, 
turpentine, balfam^ of Mecca, aloe, myrrh, elaftic refvn, manna, fugar, wax, tallow, 
and many other concrete juices; vegetable digeftion; chemical produdlion of fugar 
would multiply mankind; economy of .nature. 


THE END. 




y# Parf I. 


Page 34. 1 . 3j4< fot tBe read ier. 

37- 5 - 379‘ for Ifurfls read tur^, 

41. 1.413. for'iv/r/j read at'i/A. * 

58. At the end of tlie Argumt nt, iiitfteaid of 
• f Departure oj the G«i?/nf/'*'’j^ieafe to 
add hranfinigration of matttr, 575. 
Death and refu/atatton aj Adonis, 585. 
Departure g^he Gnomes, 611. 


Page 76. Inflead of III. put 3. 

So. inlfead of IV. put 4. 
j44. I. 376. ior Jhut rvaAJbuts. 

147. 1.423. ins Jinking YK.-A.d Jhrinking. 
1,70. 1. 110. for read f/j. 

190. 1. 359. iox decry'd read defcrf J, 
ab4. 1. 530. for nedtarous lead ncilareous. 


In the Additional Notes, 


page 44. 1. 12- forfrigorife read frigarefeent, 
45. 1. 6. for eongeiating icj.d cougea/ing. 


Page 46. I. 4. for conchokide read conchoiilc, 
49. 1. ao. for ‘word read eWorld. 

j 


DIRECTIONS TO THE BINDER. 

Plcafe to place the print of Fioni attired by the Elements oppofite to the Title-iragca 
Place all the fo-ir prints of the Portland V'afe oppofite to Page 88, in the following 
order: * • 

I. The print of the whole Vafe. 

II. 'I'he firft compartment of it. 

III. I'he fecond compartment of it. 

IV. *T'he bottom and handles, 

Ciyprepedium fronting Page 202. * 

Erythrina fronting Page 205. 

.petition of the e-arth fronting Page 65 of the Additional Notes. 
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